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The Value of 
Recorded Experience 


All progress, economic, social, 
industrial, is evolved from experience; and 
it is on the recorded experience of the past 
that we are able to build for the present and 
the future. 


In the ruins of ancient cities 
buried in the South American jungles, we 
have evidence of an ancient civilization 
whose very existence had been thought 
legendary. In Egypt, in Mesopotamia, 
in Herculaneum, even here on our own 
North American continent, exploration and 
excavation are under way: seeking to 
unearth and to reconstruct the stories of lost 
or forgotten races and civilizations. 


: Human bones, pottery, objects of 
art—these, to the skilled scientist afford a 
means for painstakingly building up a pic- 
ture of the unknown. 


When, however, in addition to 
such relics, the explorers come upon inscrip- 
tions on stone or on gold or parchment or 
papyrus—these are a priceless find. These 
are facts; written records; something def- 
inite as distinguished from mere specula- 
tion; a concrete contribution of recorded 
experience to add to the total of human 
knowledge. 


Engineering science, in common 





with every other science, has been built 
upon this same basic foundation: the accu- 
mulation of recorded experience. 


Not so long ago, “engineering” 
implied primarily what we now call civil 
engineering. With the growth of the liter- 
ature of recorded experience, engineering 
knowledge grew and expanded; developed 
branches, mechanical, electrical, civil, 
chemical, and—partaking of several of 
these—industrial engineering. 


In each division or branch of 
engineering, the text book and the hand 
book, each a compilation and digest and 
application of recorded experience, form 
the foundation of our knowledge. 


Progress is so swift, however; 
developments are so rapid; that it is to the 
technical publications serving his particular 
field, that the engineer must turn for a solu- 
tion of his day-by-day problems. 


With his technical training as a 
foundation, he has as working tools his ref- 
erence books and his own ingenuity and 
initiative. To round out and supplement 
these, to keep himself abreast of day-by-day 
and month-by-month developments, he must 
look to the technical periodical, for a pres- 
entation of the recorded experience of today. 
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How to Correct 





Low Power Factor 


By OTTOMAR H. HENSCHEL 


uses either locally-generated or 

purchased alternating current the 
matter of system power factor is 
of considerable consequence. Obvi- 
ously, in some plants, due to the type 
of equipment employed and the op- 
erating conditions that exist, a fairly 
high average power factor is en- 
countered, whereas in others, an 
exceedingly low power factor exists. 

In case electrical energy is pur- 
chased the consumer is penalized. 
directly, or indirectly for low power 
factor. Likewise is he penalized when 
making his own power; not by the 
utility company but by himself. In 
addition, in either instance, when the 
power factor is low the consumer may 
suffer all the effects of unnecessarily 
heavily overloaded mains and feeders, 
excessive copper losses and resulting 
poor voltage regulation. In general, 
unless the power factor of an indus- 
trial plant system is comparatively 
high, let us say 80 per cent or more, 
heavy losses and much inconvenience 
are almost certain to be sustained. 

Why is the power factor of the 
average industrial plant system low? 
Because, the bulk of the energy-con- 
suming equipment is ordinarily induc- 
tive in nature and, in turn, this 
condition is aggravated by the pres- 
ence of many underloaded squirrel- 
cage type induction motors. How- 
ever, these motors are not the only 
offenders. There are also trans- 
formers, arc lamps, electric welding 
transformers, induction furnaces, 
and so on, each of which has its own 
detrimental effects. The accompany- 
ing table indicates the power factor 
usually obtained with various types 
of a.c. apparatus. 

Unless means are provided by the 
utility company supplying energy, 
where purchased energy is used, for 
determining the power factor, the 
consumer must secure this informa- 
tion. No haphazard methods should 
be employed; one of the most suit- 
able methods involves the use of a 
graphic power factor recorder. Na- 
turally, this meter should be con- 
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NO ONE knows how much 
yearly tribute industry pays 
to low power factor, but 
that this toll is unneces- 
sarily high can not be de- 
nied. And yet, detection 
of this condition and the 
application of effective rem- 
edies are a simple matter. 
In this article an authority 
on the subject tells how to 
check up the power factor 
of the plant system and 
what to do about it if it is 
too low. 











nected at the point of service en- 
trance and the longer it is allowed to 
remain so connected the more detailed 
will be the information secured. 
However, where a general survey is 
being made and the plant is operating 
normally two to three months should 
suffice, using the monthly average as 
a working basis. 

On the other hand, it is possible, 
although not quite so convenient, to 
obtain the desired results by the use 
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of the public utility’s instruments. 
Some companies install recording or 
graphic power factor meters for this 
purpose while others use an integrat- 
ing reactive component meter in 
conjunction with the regular kilowatt- 
hour meter employed for measuring 
the consumed energy. 

With this scheme instantaneous, 
hourly, daily, weekly or, preferably, 
monthly readings may be taken and 
the ratio of the reactive component 
meter reading to the kilowatt-hour 
meter reading secured. From these 
figures the power factor may be 
readily determined as illustrated by 
the chart in Fig. 1. 

For example, let us assume that 
only instantaneous readings are 
taken; that is, note is made of the 
number of disc revolutions of the re- 
active component meter for each 10 
disc revolutions of the kilowatt-hour 
meter. Under the further assumption 
that these instruments carry like con- 
stants, if the reactive component 
meter disc makes, let us say, 6 revolu- 
tions, the ratio R/P, where R is the 
number of reactive component meter 
disc revolutions and P is the number 
of kilowatt-hour meter disc revolu- 
tions, is equal to 6+10, or 0.6 ex- 
pressed as a decimal. 

Referring to the chart and follow- 
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FIG. 1—WHEN THE RATIO of the readings of the kilowatt-hour 
and reactive component meters is known, the power factor can be 


determined from this chart. 


Trace upward along the line represent- 


ing the ratio of the two readings to the point of intersection with 
the curve, and read the percent power factor at the left. 
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ing from 0.6 upward to the point of 
intersection with the curve and trac- 
ing to the left, it is evident that the 
power factor at the moment of taking 
readings was somewhat more than 82 
per cent. 

On the other hand, let us assume 
the reactive component meter to have 











PP =: Pt (6/3 XE KF) 
where, as before, the power factor, 
p.f. is expressed as a decimal. 

In Fig. 3 is a typical test sheet indi- 
cating the results of a test made by 
means of indicating ammeters, volt- 
meter and wattmeters as _ just 
explained. The motor under consid- 
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registered 1,400 within a given period, 
and the kilowatt-hour meter 1,000. 
The ratio R/P would obviously be 
equal to 1,400+1,000. Again refer- 
ing to the chart, Fig. 1, and following 
upward from 1.4 to the curve, the 
intersection shows an average monthly 
power factor of 52.5 per cent. 

Segregation of the various sources 
contributing to this condition is the 
next logical step. This in itself con- 
stitutes, or should constitute, a com- 
plete survey of the entire equipment, 
especially if all of the units are of the 
inductive type. 

The start of this survey may be 
made with any unit, but in order to 
inake it of value it is absolutely neces- 
sary that suitable instruments be 
available. Taking the case of any 
(hree-phase motor which is practically 
a balanced load, the necessary am- 
ineters, voltmeter and _ indicating 
wattmeters should be provided and 
connected as shown in Fig. 2. With 
these instruments in circuit it is 
readily possible to determine, first, the 
actual load being carried by the motor 
(this from the wattmeter readings ) 
ind, second, the power factor by 
iransposition of the regular formula, 

Pasa/a- OE MI pi. 
wherein P is the power in watts, E 
the normal line voltage, J the current 
flow in amperes and p.f. the power 
factor expressed as a decimal. Obvi- 
ously then, where all of the factors 
are known and the power factor is 
desired it is given by the formula: 
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eration was a 10-hp., 440-volt, three- 
phase, 60-cycle, four-pole, 1,800- 
r.p.m unit driving a Bliss No. 783 
straight-side power press. As will 
be observed, readings were taken and 
recorded under various load condi- 
tions and the total kilowatts, kilovolt- 
amperes, power factor, horsepower 
input and horsepower output deter- 
mined therefrom. 
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Tests of this kind will well serve 
their purpose, but in the opinion of 
the writer more satisfactory results 
may be obtained by the employment 
of the recording wattmeter, a typical 
record from which is shown in Fig. 4. 
With an instrument of this kind the 
actual performance of the unit is 
shown pictorially, with all variations 
in load indicated. For all practical 
purposes no power factor meter is 
necessary, as this value can well be 
determined in a simple manner by the 
alternate disconnection of the poten- 
tial leads, the observation of the re- 
sulting two readings and the deter- 
mination of the ratio between them. 
This ratio is then transferred to a 
chart supplied by the meter manufac- 
turer, from which the per cent power 
factor may be read directly. 

In the instance just cited it is ap- 
parent that little if anything could be 
done to better the motoring of the 
press or the power factor, so far as 
motorization is concerned. However, 
let us take into consideration another 
case. 

This also refers to a Bliss No. 784 
press, directly belted to a 25-hp, 440- 
volt, three-phase, 60-cycle, 850-r.p.m. 
squirrel-cage induction motor. The 
horsepower output of the driving 
motor ranged from 5.66 to 5.9 with 
corresponding power factors of 44 
and 46 per cent, respectively. 

That this unit was an offender con- 
tributing to the system’s low power 
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FIG. 3—THIS is a convenient form for recording the results of 
load tests on motors. 






















factor is obvious and, as a result, a 
10-hp. motor was ultimately installed 
in its place and a power factor of 80 
to 83 per cent secured. 

This is only one example of the 
benefits to be gained by the correct 
motoring of machines. 

Going over a plant unit by unit and 
remotoring wherever it is found to be 
necessary, the final result will nat- 
urally be a general improvement in 
the average monthly system power 
factor. However, because of the 
nature of the loads that are almost 
certain to be encountered, it is un- 
reasonable to expect that all motors 
can at all times be made to operate 
at or even near rated capacity. Like- 
wise, neither can it be expected that 
the maximum power factor can be 
secured even by a practically perfect 
motorization of a plant, except pos- 
sibly in some unusual installations. 

What may be expected is shown in 
Fig. 5, which shows a typical monthly 
power factor curve of a pressed steel 
plant in which the power factor had 
originally been approximately 32 per 
cent. In this case, as remotoring pro- 
ceeded the power factor was grad- 
ually increased as shown to about 40 
per cent, then to 67 per cent and 
eventually to somewhat more than 70 
per cent. Naturally the unit or cents- 
per-kilowatt-hour cost varied in- 
versely with the per cent power fac- 
tor maintained, the decrease being 
from an average of 3.8 cents to 1.9 
cents, or a reduction of 50 per cent. 

While the average reduction in 
unit cost was secured it should not 
be inferred that the total: power cost 
was reduced by this amount. In the 
final analysis of the problem con- 
sideration must be given, as in this 
case to such items as total kilowatt- 
hour consumption, demand both 
measured and billed, and also any 
coal factor addition or deduction 
which might be involved. 

In some installations the matter of 
correct motoring may be simple, 
whereas in other cases it may be quite 
complex. In one plant the correct 
type of motor may be employed, 
thereby resolving the problem into 
one of securing only the proper 
horsepower rating. On the other 
hand, it may be that a plain, squirrel- 
cage induction motor is being used on 
a job actually necessitating a special, 
high-torque type of machine in order 
to allow of the minimum horsepower 
rating. 

The writer has in mind a number 
of power press drives in which 
originally 20- to 30-hp. motors were 


604 . 








employed, although tests conducted 
revealed the fact that only about 5 hp. 
were really required after the press 
was once set in motion. As a trial, a 
74-hp. motor of the squirrel-cage 
type was installed, but this proved to 
be utterly unable to meet the demands 
placed upon it, as it lacked the re- 
quired starting torque. 

The problem then resolved itself 
into one of securing a motor of 5- 
to 74-hp. rating, but of high-starting- 
torque characteristics. A number of 
motor manufacturers were appealed 
to, but only one was able to comply 
with the specifications: namely, a 
motor having high starting torque— 
17 per cent slip—and a torque rating 
of 6.7 hp. This machine was installed 
and proved entirely satisfactory. 

Without desiring to cast any reflec- 
tions whatsoever upon utility power 
salesmen or those having power fac- 
tor corrective equipment to sell, the 
fact remains that in the majority of 
instances when they are called in to 
assist in raising a system power fac- 
tor, they will use the existing power 
factor as a working basis. Apparently 
they fail to realize the fact that much 
can be done by first seeing that all 
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machines are properly motored. Un- 
less this is done it will become neces- 
sary to purchase a corrective device 
of considerably greater capacity than 
is actually required. 

It is highly advisable for anyone 
who is planning to correct the power 
factor of an industrial system to 
make a complete survey first in order 
to locate all underloaded motors, and 
follow this by such changes in size 
and type as the survey may indicate. 
When this has been done the next 
step is to determine the amount of 
corrective capacity required and the 
best means of obtaining it. Gener- 
ally speaking, it means: Should sta- 
tic condensers be installed, or would 
it be more desirable to use synchro- 
nous motors? 

Upon completion of the remotor- 
ization program —if such has been 
found necessary and carried out—it 
is well to maintain a careful daily 
check on the system’s power factor 
for a period of from two to three 
months. Then, if during this in- 
terim, the plant has been normally 
operated the average thus secured 
may well be taken as the basis for 
determination. However, it is well, 
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FIG. 4—A GRAPHIC 
wattmeter makes a 
permanent record of 
the magnitude and 
variations in the load, 
and when they occur. 
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FIG. 6—USE THIS 
chart to determine 
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active kilovolt-am- 
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unless possible of fairly close estima- 
tion, to have some knowledge of the 
demand in kilowatts upon the system. 
Naturally a demand meter represents 
the best means of securing this in- 
formation, and it is advisable to use 
a graphic instrument, as it gives a 
permanent record. 

Then, having in hand the value of 
the average normal power factor and 
the average demand in kilowatts, we 
can proceed to determine the per cent 
of reactive kilovolt-amperes required 
to raise the power factor to the de- 
sired value. 

In Fig. 6, is shown a chart which 
can be employed for this purpose. 
Assume, for example, that it is de- 
sired to determine the per cent of 
reactive kilovolt-amperes necessary to 
raise to 95 per cent, the power factor 
of a system operating at 65 per cent, 
and that the average demand is 130 
kw. Placing a straightedge, as indi- 
cated by the full line, so as to extend 
from existing power ‘factor of 65 per 
cent, in the left-hand column, to the 
desired value of 95 per cent in the 
right-hand column, we find the inter- 
section with the middle column to be 
approximately 84 per cent reactive 
kva. According to this, then, 0.84 
times 130 or, 109.2 reactive kva. are 
required. For all practical purposes 
this would be equal to 110 reactive 
kva. 

Other problems involving different 
percentages of existing and desired 
power factors may be solved likewise. 


Inasmuch as the object of this 
article is primarily to illustrate a few 
ways in which an existing low system 
power factor may be corrected, the 
application of either a static con- 
denser or a synchronous condenser 
will be considered briefly. The actual 
selection of either of these devices is 
difficult to take up in a treatise of this 
type for, after all is said and done, 
the correct choice is dependent not 
only upon the relative economy of the 
types of unit involved, but also upon 
local service and plant operating con- 
ditions. In general, each plant pre- 
sents its own peculiar problems. 


As a matter of information, the 
advantages of static condensers “as 
presented by Charles R. Underhill in 
his book entitled “Power Factor: 
Wastes,” are the absence of moving 
parts, ready installapion ‘either in- 
doors or out of doors,. small attend- 
ance requirements, noiééless opera- 
tion, little floor space required for 
small sizes, high efficiency, sid 
no maintenance costs,* ldéw-tempera- 
ture operation, and eas¢edf connec- 
tion to, and ducceandllioe from, 
service lines. 

On the other hand its limitations 
may be mentioned as: 

1. Correction cannot be varied ex- 
cept by cutting units in or out. 

2. Correction decreases with fall of 
voltage, although these variations are 
usually negligible. 

3. Corrective capacity is always 
leading and so is applicable only to 
lines with lagging power factor. 

4. Requires more floor space in the 
larger sizes than other types of cor- 
rective ‘device. 

5. Higher first cost in larger sizes 
which, however, may be offset by 
lower operating costs. 

The synchronous condenser should 
be given due consideration especially 
in installations where mechanical 
drives are involved with constant- 
speed loads and infrequent starting 
and stopping. In this type of service 
may be mentioned motor-generator 
sets, air compressors, rock and ore 
crushers, ammonia compressors, cen-' 
trifugal, rotary and_ reciprocating 
pumps, pulp grinders, jordans, chip- 
pers, rolling, cement, rubber and 
flour mills, conveyors, blowers and 
fans. 





APPROXIMATE POWER FACTOR OF COMMON TYPES 
OF INDUSTRIAL A.C. EQUIPMENT 





Power Factor 





Welding transformers..................0000- 
Synohronotie MOtOrs.............cccecccccces 


Rotary converters, compound wound.......... 


Rotary converters, shunt wound.............. 





Apparatus Per Cent Remarks 
MORON G IN oa fori 0 ooo a Scene tices teeps 90 to 95 With small step-down 
transformers 
Single-phase induction motors with squirrel-cage 
rotor 
DIN vig ios aos div co cawaagepete 55 to 75 At rated load 
a IN ia. iia, shared a: Beck, < 86 dedlesd 6.0.5’ 75 to 86 At rated load 
Polyphase induction motors with squirrel-cage 
rotor: 
SIME o5 1m 56: bates eine OS nla cen, 75 to 91 At rated load 
ers CMI aa! «0s 6. <1S ececaleie Vides vs-2 oes 85 to 92 At rated load 
Polyphase induction motors with phase-wound 
r: 
S965. d 4:0 alecs a draeie cen nes 80 to 89 At rated load 
EA aes A Eee errs 82 to 90 At rated load 
Po oo eee er 80 to 90 
Induction furnaces..............+seereeeeees 60 to 70 


50 to 70 

Adjustment between practically zero power 
factor leading to zero power factor lagging. 

Power factor at full load can be adjusted to 
practically 100 per cent. 

Power factor can be adjusted to any desired 
value: should not be o Sire below 95 per 
cent power factor at f 
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Truck with trailer at transportation head-center 
ready for scheduled trip. 


HE use of electric handling trucks for internal 

factory transportation is fairly well established in 

most large plants. A regular express route with 
specific shipping points for each sub-division or shop, 
greatly simplifies the work. To carry this out, there is 
designated for each sub-division of the plant regularly 
requiring transportation facilities, a shipping point 
through which all requests for the facilities will come, 
and to which all transportation personnel will go to 
secure information covering the material to be used. In 
general, for the shops, these will be the sub-storerooms 
most advantageously located. 

The express route employed for all normal shipments 
by a firm having a branch plant in Philadelphia, Pa., is 
continuously followed by one truck making at least 
three round trips each morning and four each afternoon. 
This truck, with sufficient trailers, follows through to 
the final destination and returns over the same route. 
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THE ROUTING followed is illustrated in the accompany- 
ing diagram, the arrowed dotted line showing the actual 
route traveled. Where the routing is internal to a given 
building, the lane travelled is bounded by red lines, so 
that it is kept free at all times and the trucks will not 
be blocked or interfered with. Special material or ma- 
terial from a single shipping point so great in quantity 
or bulk as to overtax the capacity of the express truck 
to handle on a regular trip, is taken care of by a special 
trip on telephone request to the transportation section 
by a regular designated shipping agent. 
* > * * 


GROUPS OF TRAILERS at right loaded and ready for 
distribution on scheduled route. 





Speed-Up 

MATERIAL 

* HANDLING 
“TRAFFIC 


Each shipping point is provided with two flags, and a 
bracket on the outside of a building along the route on 
which to mount them. The place where the brackets are 
set is known as the “flag location.” ‘The red flag is used 
when the material is on hand for a point on the outbound 
leg of the route (relative to the starting point) ; the blue 
flag, when the material is for a point on the inbound leg. 
The route is definitely mapped and distributed in the 


form of a table as shown. E. L. Farratt. 
Philadelphia, Pa. 
RED Route 

Outbound Leg Flag Shipping 
(READ DOWNWARD) Location Point 
Shipping sec., SAS 55s eee es oo eae E. side Shipping sec. | 
Maintenance, NE OB 3c. eiaiwwtore bos Door 2 Office 2 
Wood shop, | Serer yan Door 4 Sub-stores 3 
Paint shop, MEME RUNS 2o6, 3 ks cle eshcscss RES Door 4 Sub-stores 3 
Plating shop, | Rl I eae Door 4 Sub-stores 3 
Tube shop, EDEN ois b515 raten ta cre coke Door 4 Tool crib 4 
Machine (millers) Bldg. 1.................. Door 4 Tool crib 4 
Machine (lathes) Bldg. 1........... Sareea Door 4 Tool crib 5 
Machine (presses) Bldg. |.................. Door 4 Tool crib 5 
Rposkving Geodon, Bias. 3... 60... cceeees W. side Ree. section 6 
Office, 7 eee Rear door + 7 
Salvage section, | Th SOR A Ra ee Door Salvage sec. 8 
Packing shop, BER nist ocd ce aes ae Door 6 Sub-stores 9 
Engine repair, ME Ph s ciate os SP ose eS Door 6 Sub-stores 10 
Store house, OE terres Door 11 Storehouse |! 
Power house, ME SEE Sowa b ars Suita N. side Bldg. 9 12 
Shieet Otel BhGP, BAM 2. vais sc sissies cae Door 3 Sub-stores 13 
Final assembly, | Rt Se Sere, te Door Sub-stores 14 
Forge shop, PUN. 4s Sia Stee SG whee S.E. cor Forge shop 15 
Inflammable store, Bldg. 15.................. S.E. cor Stores 16 
Test section, WOME Oso scutes ek w len bee N.E. cor Test 17 

Inbound leg 


BLuE Route 
Inbound Leg 
(READ UPWARD) 
* Delivery point ONLY. Shipments are handled on telephone calls to Trans- 
portation Section. 
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How Service Dictates 


CONVEYOR DRIVE 


IN THIS ARTICLE the author tells 


how to avoid the evils of misapplica- 


tion. 


ing conveyors and for conveyor sys- 
tems that must operate at the same 


speed. 


May issue, the characteristics of — 


[: A PREVIOUS article in the 


the common type of conveyors 
were discussed, along with the kinds 
of service to which they are best 
adapted. In this article motors and 
control equipment for conveyor serv- 
ices will be discussed. 

All types of conveyors have certain 
characteristics in common. One of 
their common attributes is their high 
friction load. The ordinary types, 
such as belt conveyors, scraper con- 
veyors, and bucket conveyors have a 
large number of bearing surfaces, 
which in the aggregate constitute a 
large proportion of the load on the 
driving motor. 

Another common characteristic is 
the tendency of conveyors to “stick” 
when starting up. This characteristic 
is particularly pronounced in cold 
weather after a conveyor has been 
shut down for several hours and the 
lubricant has settled down or become 
frozen. As a result of this tendency 
of a conveyor to stick it has been 
common practice for conveyor build- 
ers to over-motor their conveyors, so 
as to make sure that the motor will 
always be strong enough to overcome 
the static friction and get the con- 
veyor running. Inasmuch as squirrel- 
cage motors are quite commonly used 
for driving conveyors, the result is 
low efficiency for the motor and low 
power factor on the mains supplying 
power to induction-motor driven con- 
veyors. In other words, it requires 
a considerably greater pull to get the 
machinery started than is required 
afterwards to keep it going. 

The use of ball or roller bearings 


What motor to use for retard- 
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in the various idlers of a belt con- 
veyor will assist considerably in re- 
ducing this tendency of a conveyor to 
stick. With sleeve bearings the static 
friction is high after a long shut- 
down because the oil is gradually 
squeezed out and there is a broad 
metal-to-metal contact where the shaft 
bears on the sleeve. 

Tests taken on a belt conveyor 
400 ft. long, using a 42-in. belt and 
sleeve bearing idlers, shows that the 
starting torque required at the motor 
pinion was equal to 177 per cent of 
the torque required to operate the 
conveyor under full-load conditions. 
The use of anti-friction bearings in 
the idlers would doubtless have re- 
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A SQUIRREL-CAGE MOTOR 
drives this -pivoted bucket con- 
veyor. 

an hour. 


The capacity is 25 tons 





sulted in a considerable decrease in 
the torque required to break the sta- 
tic friction. Also, the running fric- 
tion would probably be reduced by 
using anti-friction idlers, although the 
gain here would not be so great as in 
the case of the static friction. 

This is brought about by. two 
causes. First, the sleeve bearing 
lubricates itself after a few turns of 
the shaft and its friction decreases 
after establishment of the oil film, 
whereas the ball or roller bearing has 
a metal-to-metal contact at all times, 
and the difference between static and 
running friction is not so great. 
Second, the speed of operation of belt 
conveyor idlers is comparatively low, 
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and in some installations their lubrica- 
tion is neglected. Greater advantages 
in the way of reduced friction are 
gained in an installation of this sort 
by installing anti-friction bearings 
than in installations of some other 
types as, for example, in certain rat- 
ings of induction motors where the 
total friction loss may be only a frac- 
tion of 1 per cent of their total output. 

The advantage of reduced friction 
through the use of ball or roller 
bearings is greatest. with horizontal 
conveyors. As the angle of incline 
increases, the power delivered by the 
motor is used for elevating the mate- 
rial as well as for overcoming fric- 








load. In fact, it is the safest d.c. 
motor to use with a retarding con- 
veyor. A compound-wound motor 
will gradually speed up as its load is 
reduced and, when it is overhauled, 
its speed will be considerably higher 
than the full load motor speed. For 
this reason it is undesirable for use 
with a retarding conveyor. 

A series motor also speeds up with 
decreasing load and there is no limit 
to its speed when it is overhauled. 
In fact, it will destroy itself by its 
excessive speed. For this reason a 
series motor should never be applied 
to this kind of service. 

If an induction motor is to be em- 


THIS SCREW CONVEYOR in the plant of a milling company is 
driven by a squirrel-cage motor through a speed reducer. 


* * * * 


tion. At very steep angles the major 
portion of the power supplied may be 
used for elevating and the effect of 
anti-friction bearings is not so pro- 
nounced, as far as any saving in power 
is concerned. 

Any one of the types of conveyors 
previously described may be used as a 
retarding conveyor. A retarding con- 
veyor is one that conveys material 
down grade, where the grade is steep 
enough to overhaul the motor. Re- 
tarding conveyors are usually belt 
conveyors and the motor is used to 
break static friction and get the con- 
veyor going. As the conveyor ac- 
celerates to normal speed, its descend- 
ing load gradually takes the load off 
the motor until finally the load over- 
hauls the motor, which then acts as 
an electric brake and holds the 
conveyor at a constant speed. 

If a d.c. motor is used, a shunt- 
wound motor is best because its speed 
changes very little with changes in 
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ployed it is permissible to use either a 
standard squirrel-cage, or a wound- 
rotor motor. In either case, the speed 
with 100 per cent regenerative load 
will be only about 3 per cent above 
the synchronous speed of the motor. 

The above statements are made on 
the assumption that the motors are 
connected to the line with full voltage 
across their terminals, and with no 
resistance in the motor circuits. If, 
however, a retarding conveyor is op- 
erated by a wound-rotor motor with 
a large amount of resistance in the 
motor secondary, or if a shunt motor 
is used with resistance in series with 
the armature, the load may overhaul 
the motor and the speed will be so 
great that a runaway condition will 
result. Similarly, if a squirrel-cage 
motor is started with a compensator 
and is left on the reduced voltage tap, 
the overhauling load may exceed the 
breakdown point of the motor an 
cause excessive speed. 





It is, therefore, to be recommended 
that with a motor driving a retarding 
conveyor, a speed limit switch always 
be used that will shut the motor 
down at a certain over-speed condi- 
tion and cause a solenoid brake to 
set, thus bringing the system to rest. 

Without doubt, the ideal way to 
start a conveyor is by means of a 
wound-rotor motor and a drum con- 
troller. The operator can apply 
torque gradually by notching the con- 
troller around point by point. As 
the torque increases, backlash is taken 
out of gears, and belts tighten up 
until the torque overcomes the static 
friction and the machinery moves 
without shock. However, because of 
the desirable qualities of sturdiness, 
simplicity and absence of all brushes 
and slip rings, the squirrel-cage motor 
has been justly popular with conveyor 
manufacturers, particularly for the 
smaller installations. 

Unfortunately, this type of motor 
has a lower torque at starting than 
it has after it gets to running. In 
other words, the most unfavorable 
part of the motor’s torque curve oc- 
curs at zero speed, which is the very 
point where the highest torque is re- 
quired for conveyor drive. This is 
shown in the chart on page 630 by 
comparing curves A and B. Using a 
wound-rotor motor, it is possible to 
get practically any starting torque 
from zero up to the maximum torque 
of the motor. This is indicated by 
curves C, D and E. Curve C shows 
a value of torque that is not quite high 
enough to start the conveyor. Curve 
D. indicates just enough torque to 
start the conveyor, and curve £ indi- 
cates the maximum torque the wound- 
rotor motor can exert at zero speed. 





DRIVE CONNECTIONS for a belt con- 


veyor and _ crusher. Squirrel-cage 
motors are used on both applications. 
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FLAT BELT CONVEYOR for handling 
flour bags, driven by induction motor 
through a spur-gear speed reducer. 


* * ke x 


Considering now the speed-torque 
curve, F, of the double squirrel-cage 
motor, it will be seen that its greatest 
torque is at zero speed, which is ex- 
actly the place where it is most re- 
quired for overcoming the tendency 
of the conveyor to stick, and to get 
it moving. As soon as the conveyor 
starts to move the torque exerted by 
the motor decreases and follows some- 
what the torque curve of the conveyor 
itself. 

It will be noted also that this motor 
has a lower maximum running torque 
than the general-purpose motor. This 
is a help in those cases where a start- 
ing compensator is used with a belted 
motor. Sometimes the sudden in- 
crease in torque when changing over 
from the partial to the full-voltage 
tap, with a general-purpose motor, 
causes the driving belt to jump off. 
With a double squirrel-cage rotor the 
increase in torque will not be so great 
as when a general-purpose motor of 
the same rating is used. 

The use of the double squirrel-cage 
motor for conveyor drive should be 
particularly acceptable to central sta- 
tions because conveyor builders in- 
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variably over-motor their conveyors 
when using general-purpose, single 
squirrel-cage motors. The conveyor 
builder considers it cheap insurance 
to use a 25-hp. motor to insure start- 
ing under all conditions of operation, 


squirrel-cage motor, as illustrated by 
curve B in Fig. 2. This means that 
a motor so applied is running at a 
little over half load, and the power 
factor will be much poorer than if the 
motor were fully loaded. The result- 
ant effect of a large number of under- 
loaded induction motors on a central 
station’s power lines may have con- 
siderable effect on its generating 
capacity. 

Although the double. squirrel-cage 
motor inherently has a lower power 
factor than the general-purpose mo- 
tor, it will be much better at full load 
than that of the general-purpose mo- 
tor at half load. The double squirrel- 
cage motor is identical in appearance 
with the general-purpose motor and 
has the same general characteristics 
of simplicity and sturdiness, the only 
difference in most ratings being 
in the rotor winding. There is, 
therefore, now no excuse for over- 
motoring conveyors when _ using 
squirrel-cage motors. 

In cases where any kind of squirrel- 
cage motor is started by a compen- 
sator and the motor is equipped with 
a solenoid brake, care must be taken 
to provide an auxiliary switch on the 
compensator that will release the 
brake on the partial voltage tap of the 
compensator, as otherwise the motor 
may have to drive against the brake 
while it is on the starting tap. 

It is permissible to start the double 
squirrel-cage motor on full voltage. 
In doing this, consideration should be 
given to the method of connecting the 





HERE A BELT CONVEYOR is driven by an induction motor 
through a herringbone gear speed reducer. 


* * *K * 


whereas the actual running load on 
his conveyor may be as low as 15 hp. 
The reason for this is entirely due to 
the poor starting torque of the single 





* * * Xx 


motor to the conveyor mechanism. If 
a silent chain drive is used, the chain 
manufacturer should guarantee his 
chain against the sudden torque which 
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the motor exerts; also the chain 
should be kept at its proper tension 
so as not to whip or jerk when start- 
ing. Most conveyors start very infre- 
quently and after they have started 
they run for considerable periods. 
However, there are some applica- 
tions, such as ice conveyors, that start 
and stop a great number of times in 
the day’s run. In such cases care 
must be taken that the control con- 
tactors can break the current without 
undue maintenance attention. Also, 
the general-purpose induction motor, 
with its high inrush current, is hardly 
suitable and a high-resistance squir- 
rel-cage winding should be used that 
will give the requisite starting torque, 
keep the inrush current down to a rea- 
sonable value, and still not allow un- 








of the controlling motor is reduced, 
the frequency at its sliprings is cor- 
respondingly reduced and the speed 
of the conveyor motors will likewise 
be reduced, but all the conveyors will 
remain locked in step. 

For example, assume that 60 cycles 
is applied to the stator of the con- 
trolling motor. If this motor is 
stalled, the frequency in both stator 
and rotor will be the same: namely, 
60 cycles. As soon as the rotor turns 
over, the rotor frequency becomes less 
and if the motor runs at exactly syn- 
chronous speed its frequency is zero. 
However, if we drive the rotor in 
the reverse direction from which it 
would ordinarily run the frequency 
will rise above 60 cycles, and if the 
motor is brought up to synchronous 
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SPEED-TORQUE CURVES of different types of induction motors. 
Curve A represents the characteristic curve of a general-purpose 
squirrel-cage motor. Curve B shows the torque requirements of a 


typical conveyor. C, D, and 


EF, are characteristic curves of a 


wound-rotor motor with various values of resistance in the sec- 
ondary circuit. F is the characteristic curve of a double squirrel- 


cage motor. 


*k O* * x 


due heating in the rotor windings. 
The proper motor design in this case 
can be determined only by submitting 
the following information to a repu- 
table motor manufacturer. 

Load on motor when running. 

Equivalent WR? at motor pinion 
of all moving parts. 

Duty cycle, giving time periods 
when carrying load and remaining 
idle. 

Sometimes it is essential that a 
number of conveyor systems operate 
at absolutely the same speed. This 
can be accomplished by operating each 
conveyor system by a wound-rotor 
motor, and applying to the sliprings 
of these motors double frequency and 
voltage obtained from the sliprings 
of a controlling motor. If the speed 





610 


* * %* 


speed, in reverse direction, the rotor 
frequency will be 120. 

Now, if this double frequency is 
applied to the sliprings of any number 
of conveyor motors, the stators of 
which are connected to the same 
60-cycle supply as the controlling mo- 
tor, the conveyor motors will all lock 
in at synchronous speed, and varying 
the speed of the controlling motor will 
vary the speed of the various con- 
veyor motors. 

In a system of this kind the follow- 
ing points should be noted: The 
controlling motor must have a capac- 
ity equal to the sum total of the 
ratings of the various conveyor mo- 
tors. The motor manufacturer must 
be consulted to make sure that the 
rotors and brush riggings of the con- 





veyor motors are good for double 
voltage. The inrush current at start- 
ing should be investigated, as it is 
rather heavy for this method of 
operating. Advise the motor manu- 
facturer regarding the minimum speed 
of operation so that the motor can be 
checked for increased heating due to 
reduced ventilation. Investigate the 
maximum starting torque demanded 
by the various conveyors in the sys- 
tem, because excessively high torque 
will cause the conveyor motors to drop 
out of step. 

Electrical control for conveyors 
lends itself admirably when it is de- 
sired to start conveyors in sequence. 
Depressing a start button will cause 
the sequence of any number of 
conveyors to start, one after the 
other ; also, it is possible to use signal 
lights at various places to indicate 
which conveyors are operating. By 
the use of interlocks and relays it is 
possible to delay the starting of small 
feeder conveyors until the main con- 
veyors have accelerated to full speed, 
and thus prevent too much material 
being spilled onto the large belt while 
it is running at low speed. 

When an interlocking belt conveyor 
system shuts down, it is sometimes 
quite important to have all the belts 
stop at the same time so that material 
will not be spilled onto a stationary 
belt by one that has not yet coasted to 
rest. In one large conveyor system 
this was accomplished by applying 
flywheels having different values of 
stored energy, so that the belts would 
come to rest in the proper sequence. 

Practically all conveyor builders 
have standardized formulas, diagrams, 
or curves to indicate the power re- 
quired for driving conveyors. These 
data take into account speed, angle of 
incline, weight of material carried, 
width of belt, and whether sleeve or 
anti-friction bearings are used. A 
rule-of-thumb method for determin- 
ing the horsepower required to op- 
erate a conveyor is to take 2 per cent 
of the number of tons per hour car- 
ried for each 100 ft. of horizontal 
belt length. In case the conveyor is 
inclined, an additional 1 per cent 
should be added for each additional 
10 ft. rise of incline. The estimated 
horsepower should also be increased 
5 per cent for each driving reduction 
through chain belting or cut gears, 
and by 10 per cent for each reduction 
through rough gears, in order to ob- 
tain the final horsepower at the mo- 
tor pinion. This is a very rough 
approximation and is not at all ac- 
curate for all types of belt conveyors 
but represents average conditions. 


Industrial Engineering — V ol.86, No.12 





>’ @h 26 2b <n cod Sek 20. a eee 6.4 Oe oe 


mm eo# ae Ae oa.” ak 


s 





Alcohol Facilitates Window 
Washing in Cold Weather 


W HEN it is necessary to wash win- 
dows in cold weather, difficulty is 
experienced in preventing the water 
from freezing before it is squeezed off. 
O: course, this work is usually post- 
poned during cold weather, but con- 
densation and dust frequently make it 
desirable to wash the inside at least. 
In extremely cold weather, the water 
will freeze even on the inside. Using 
hot water will, to a certain extent, per- 
mit inside washing, however, adding 
alcohol to the washing water gives a 
non-freezing mixture which can be used 
either outside or inside. 

It is better to apply this solution to 
the window with a brush, instead of a 
sponge, so that the men do not have to 
place their hands in the water, because 
of the low temperature. Also, some de- 
natured alcohols ‘are poisonous and so 
should not be used on the hands. 
Chicago, Ill. E. D. F. 


———_——— 


Nuggets from the Junk Pile 


MEX charged with the maintenance 
of machinery and supplies some- 
times miss valuable chances to save 
money for their employers and win 
notice for themselves. 

During the time that I was a machin- 
ist for a large lumber mill and railroad 
in New Mexico, the master mechanic 
went out to one of the water stations of 
the railroad. Work being slack in the 
shop I was looking around, and found 
under a lot of old pipe back of the shop 
several brass globe valves and iron 
bodies of large-sized valves. Digging 
them out, I could see nothing the matter 
except cut seats, stripped stems, etc. 

To kill time more than anything else, 
1 rigged an angle plate to the lathe and 
faced off seats, made new stems where 
necessary and fitted them with new 
disks, then dumped them in a bin in the 
stock room. 

A few days later a valve failed in the 
hoiler room and the pipe fitter was 
storming around because it would take 
over a week to get a replacement from 
Denver. I showed him my job lot of 
valves that had been reclaimed and he 
quickly made use of a 6-in. type. The 
superintendent on looking at the new 
supply said, “saved about three hundred 
dollars,” and walked out. The master 
mechanic would not have resigned about 
a month later except for the incident of 


the valves. * "W. E. Hase.time. 
College Park, Ga. 
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TuHIs SECTION is especially devoted 
to short articles describing ideas and 
practical methods devised to meet 
particular operating conditions. The 
items may refer to mechanical 
details of installation, inspection, 
testing, wiring, repair, maintenance, 
replacement, and emergency or un- 
usual. installations of equipment 
tributary to production. Special 
attention is given to shop or bench 
tools and short cuts or improved 
methods of handling work brought 
into the repair shop. Contributions 
from our readers are always 
welcome. 


* * *e * 


Odd-Shaped Ventilator Duct 
Easily Made by Gas Welding 


ie WAS estimated in the steel plant 
where the ventilator duct shown was 
produced that to fabricate a similar 
piece of equipment by riveting would 
have cost three times as much for 
draftsmen’s work, twice as much for 
preparation, 30 per cent more for mate- 
rial, 50 per cent more for labor of pro- 
duction and four times the production 
time than this oxy-acetylene welded 
unit. This duct was built under the 
direction of the foreman of the welding 
shop from a rough pencilled sketch 
together with accurate measurements. 
New York, N. Y. W. I. G. 





FRONT AND REAR VIEWS of odd- 
shaped ventilator duct fabricated with 
oxy-acetylene outfit from rough sketches. 











Portable Storage Battery 
Use and Abuse 


| i MANY plants the maintenance 
electrician is called upon to take care 
of storage batteries of the portable type, 
such as are used on motor cars and on 
some signal systems. This type of bat- 
tery is usually encased in a rubber jar 
with a sealed cover, thus making it im- 
possible to inspect the inside of the cell 
while it is being used. 

During my several years of experi- 
ence with this type of battery, I have 
noticed that the shop in the average 
plant does not have a complete set of 
battery instruments and the maintenance 
man is, in this case, obliged to use his 
best judgment and often trust to luck 
when caring for the batteries. 

It is quite common to see storage bat- 
teries charging or boiling on the charg- 
ing bench for, perhaps, many hours 
after the plates have reached their fult 
charge or voltage. In most cases of 
this kind it will be found that, in spite 
of continued charging, the specific 
gravity has failed to rise above 1.250. In 
the meantime, the life of the battery is 
being boiled away, the plates become 
soft and the active material falls away 
from the structure of the grids. 

In such cases, if voltmeter as well as 
hydrometer readings are taken, a com- 
parison between them will indicate 
when the battery is fully charged, before 
it is injured from excess charging. 
However, slight variations in the read- 
ings, which are due primarily to the 
character of the plates and the electro- 
lyte, can be expected. 

As the electrolyte of the battery 
should not be strengthened before it is 
ascertained that its plates are fully 
charged, I prefer first of all to put the 
battery on the line at its proper rate of 
charge until all cells are gasing freely. 
Then reduce the charging rate about 
one-half for a few hours or until the 
voltmeter and hydrometer readings 
case to increase. At this point it would 
be safe to consider the battery as being 
fully charged. 

Should the specific gravity reading 
average 1.250, it is advisable to replace 
the old solution with new electrolyte 
that has a specific gravity of 1.400. Due 
to the dilution caused by weak acid that 
is retained in the separators and the 
plates, the hydrometer readings will now 
drop to about 1.280 or 1.300. These 
readings should be taken at about 70 
deg. F., although it is sometimes more 
convenient, if the specific gravity of the 
liquid is between 1.250 and 1.300, to 
draw off a small quantity of the weak 
acid and replace it with a corresponding 
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amount of new electrolyte. The indi- 
vidual cell can now be adjusted sep- 
arately according to the hydrometer 
readings, for all the plates have been 
brought up to their full charge. 

If the acid has been in the battery for 
more than three years, it is best to com- 
pletely renew the acid in all cells, but 
do not try to wash out this class of 
battery without first removing the 
plates or groups. 

Due to the limited amount of space 
for free acid in portable batteries, the 
specific gravity is usually carried rather 
high. It, however, should never go be- 
yond 1.300 with fully charged plates. 
When it is convenient to keep the bat- 
tery charged or floating on the line, I 
prefer to keep the specific gravity as low 
as 1.225, which value of specific gravity 
corresponds to that commonly main- 
tained in large power batteries. 

When the batteries have wooden sep- 
arators, which is commonly the case 
with portable batteries, the high specific 
gravity has a rapid deteriorating effect 
on the separators, and this condition is 
to be found every day with automobile 
batteries. Many repair men blame this 
condition to overcharging, but from my 
experience I place the blame entirely to 
high specific gravity. Many a storage 
battery with separators found in good 
condition has fallen to pieces from 
overcharging, although the specific 
gravity has not risen above 1,200. 

Perhaps the most common disease of 
portable storage batteries is what is 
known as sulphation. In most cases it 
is caused by neglect in keeping the bat- 
tery fully charged. A storage battery, 
whether it is in use or not, should be 
kept fully charged or as nearly so as 
possible. Claims are made for certain 
chemicals, for removing sulphate, but 
from my experience I prefer to remove 
it by applying a slow overcharge, and 
being careful not to allow the tem- 
perature of the battery to rise above 90 
deg. F. Although some claims have 
been made that good results have been 
obtained by charging the cells in the re- 
verse direction, care should be taken not 
to carry the reverse charge too far. 

In taking voltmeter readings of the 
batteries while charging or discharging, 
be careful to take the readings directly 
at the batteries and not at some re- 
mote place on the line. The voltmeter 
wiring should be independent of all other 
wiring, in order to obtain a dependable 
reading of the actual battery voltage. 

As the life of the batteries depends 
very largely on the accuracy of the volt- 
meter and hydrometer, the need of good 
meters cannot be overstressed. At pres- 
ent I am using a Weston moving coil 
voltmeter that has a full scale reading 
of three volts. It can only be used on 
the individual cell, consequently, the 
undercharged cell can be readily 
selected. If your voltmeter is of the 
portable type, attach to it a pair of flex- 
ible leads to which have been soldered a 
pair of prick points as these will insure 
a good contact even on corroded 


terminals. R. G. Macau.ey. 
Electrician, 

Canadian Fish & Cold Storage Co., Ltd., 
Prince Rupert, N. C. 
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Unique Bracing 
Method Insures Rigidity in 
Flat-Bottomed Tank 


N ORDER to stiffen the bottom of 
a flat-bottomed tank the method 
shown in the accompanying illustration 
is used by a urm of welding contractors. 





BUILDING-IN RIGIDITY in flat-bot- 
— tank by means of welded trussed 
angles. 


A frame ot angle iron and plate is 
welded to fit across the bottom and along 
the sides. The angles are trussed with 
a 4-in. rod. This is welded to a spacer 
in the center, heated with, the welding 
blowpipe and slightly bent until it can 
be welded in position at the two ends. 
The ends are then welded firmly in 
place, the slight contraction which takes 
place after completion of welding serv- 
ing to put the member in tension. 


W. I. Gaston. 
The Linde Air Products Company, 
New York, N. Y. 





Method of Straightening 
Crane Collector Bar 


ie THE foundry of a large plant a 
10-ton crane is one of the key pieces 
of equipment. One morning when 
everything was in readiness to meet a 
heavy schedule, the trolley collector bar 
on this crane became badly bent. Dur- 
ing a difficult maneuver the operator 
had struck the stops too hard, so that 
the trolley wires were jarred out of 
their rests. Ignorant of this condition, 
the operator moved the trolley in the 





(Rope slings. 











Bent tro/ley 
collector bar 


<-Gas tanks 


LET THE TROLLEY supply the force 
necessary to straighten bent collector 
bars on cranes. 





opposite direction. Collector shoes and 
wires became entangled with wire rests, 
so that the collector bar was bent close 
to the bracket. 

On previous occasions the proceaure 
in putting the collector in operating con- 
dition again was to substitute a new bar, 
or straighten the old one. In either 
case, from two to four hours’ time were 
spent in getting the parts from the 
Spares Department, or having the bar 
straightened in the blacksmith shop, and 
changing and adjusting the collector 
shoes. 

On this occasion, a delay was particu- 
larly undesirable; so one of the crane 
repair crew suggested that the bar be 
heated with an oxyacetylene flame close 
to the bracket. This was done, and 
when the bar was hot enough it was 
easily straightened, without being re- 
moved. The collector shoes fitted with 
practically no readjustment, so that 
within 20 min. after the accident the 
crane was in operation again. 

The bar was not, of course, straight- 
ened with great accuracy, but it was 
close enough for all practical purposes, 
and has not caused any trouble during 
a year of operation. 

Another improvement was introduced 
later on. Instead of bending the bar by 
hand, a 2x4-in. stick is now suspended 
by ropes so that one end rests against 
the end of the crane and the other bears 
against the lower end-of the bent bar. 
The trolley is then used to supply the 
force for bending the bar straight, thus 
making the job easier. 

Inasmuch as there are a large number 
of cranes in other departments of this 
plant, and similar accidents occur at 
fairly frequent intervals, this method of 
straightening collector bars has resulted 
in a large saving of time and money. 
Baltimore, Md. J. GraTIorT. 





Suggestions on Inspection of 
Elevator Cables 


eae a safety standpoint the sys- 
tematic inspection of elevator cables 
cannot be overlooked. One of the most 
commendable practices is to follow the 
safety codes of some of the states and 
cities. New York City has probably 
the. most complete code of that kind 
as a natural result of the vast number 
of commercial and passenger elevators 
in buildings and the peculiar condi- 
tions existing. A code book entitled 
“Safety Code for Elevators,” which 
costs only 65 cents may be obtained 
from the American Society of Mechani- 
cal Engineers, 29 W. 39th St., New 
York, N. Y., and should be in every 
maintenance library. If these codes err, 
it is on the side of safety, which is a 
good fault. 

There is a rule for counting strands 
that may or may not appear in some 
of the codes. At any time that 12 broken 
wires can be counted in tracing around 
the cable at any given point, the cable 
must be replaced. Another rule for 
different stages of wear is the rejection 
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of the cable when 5 wires are broken 
and 12 are worn half-way through at 
any given point. This may be expressed 
differently as 4 broken wires and 16 
worn half-way through. The thought 
is to get the equivalent of approximately 
12 broken wires or less. 

Cables should be renewed every five 
years anyway, according to the strictest 
of codes. Many cable users will object 
to this ruling and, in truth, the inspector 
might well review the individual case 
before ordering replacement. The prin- 
ciple on which this is based is the 
hardening (“crystallizing,” as it is com- 
monly termed) of the wires with time 
and the reverse bendings which causes 
a brittleness that might result in sudden 
fracture of too many wires. This might 
take place just after an inspection and 
the elevator pronounced safe for an- 
other six months. 

If cables are run beyond the five- 
year period, they should be inspected 
with increasing frequency. There are 
many installations in factory and mer- 
chandise buildings where the elevators 
are not run more than once or twict 
a day, for example. The cables on them 
cannot get the sheave wear that cables 
on elevators running constantly do and 
the replacement in a specified time does 
seem to be an unnecessary hardship. 
If frequent inspections are made, it 
seems to the writer that a longer period 
of service should be realized. 

Cables that show one of the strands 
puckering out from the rest should be 
replaced at once. This loosened strand 
is a sign of a break that has escaped 
the notice or of a strand that was not 
properly seized and has pulled loose 
at one of the ends. In either case, the 
cable has lost just that much strength 
—# of the original, in a six-strand 
cable. (Common usage sanctions the 
term “cables,” but the trade name is 
“elevator hoisting rope” or just “hoist- 
ing rope”). 

The two principle causes for rope re- 
jection are breaking wires and chafed 
surfaces; the latter finally merges into 
the former. Many sheaves are too small 
in diameter. It will often pay to replace 
these small sheaves with larger ones 
because of the reduction in the renewal 
expense. 

With elevator cables there is no pe- 
riod of lowered efficiency such as there 
is with most other machines during the 
wearing-out stage; often there is no 
obvious indication of deterioration until 
the fall occurs. A careful and thorough 
inspection is the only method of detect- 
ing worn cable. That is why inspec- 
tions should be made frequently and the 
requirements made apparently stiff. 

The factor of safety of cables is 
high, if they are put in according to 
approved codes. The breakage of, say, 
1] wires in a six-strand cable that has 
19 wires per strand is not necessarily 
dangerous; the factor of safety is merely 
reduced from 5 to 4.4, or an approxi- 
mately similar amount from some other 
factor of safety in the beginning. What 
does render the condition dangerous is 
the unseen defects and what may result 
from the shocks of starting and stop- 
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ping. Inspections may not thoroughly 
cover every part of the cable; there may 
be a section that is only visible in an 
almost inaccessible pent house and this 
may not get inspected. 

This information, together with that 
found in a reliable code book should 
enable anyone in maintenance work to 
make adequate inspections. Conscien- 
tiousness is of primary importance. The 
above does not take into consideration 
other conditions that may be fully as 
risky as frayed cables. The overhead 
structure may be weak or loosening up, 
the sockets may be poorly leaded or 
improperly fastened, and changes in the 
work may have imposed greater loads 
on the elevator cable than were in- 
tended when it was designed. 


DonaLp A. HAMPSON. 


Plant Superintendent, 
Morgans & Wilcox Mfg. Co., 
Middletown, N. Y. 





Handy Soft Hammer Made 
From Pipe Fittings 


HE homemade soft-faced hammer 
shown in the accompanying sketch 


is nothing more than an ordinary stand- 


ard-pipe T fitting and a piece of half- 
inch pipe. The former, when filled with 
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A SOFT HAMMER like this may be 
made in almost any desired weight. 


* * -*K * 


lead, serves as the hammer head, and 
the latter is the handle. 

Molds for pouring are unnecessary. 
Simply wrap paper around the rim to 
form the face of the hammer and to 
keep the lead from spilling over when 
the metal is poured. 

It is not necessary to fill the T en- 
tirely full of lead, just use pieces of scrap 
iron, cast iron, brass, or anything to fill 
space. 

This makes an excellent hammer and 
it can be made in almost any desired 
weight because there are so many 
standard sizes of pipe fittings. The one 
Shown weighed about four pounds. 

A soft lead or babbitt face is unbeat- 
able for striking and driving bolts, nuts, 
shafts, and similar machine parts that 
must not be scratched or battered. 
Newark, N. J. S. F. WItson. 





Cutting Out Motor Coils 
Preferred to Rewinding 


N A PREVIOUS issue of Industrial 

Engineering there was an item on 
“Cutting Out Coils in Emergency Re- 
pairs to A.C. Motors,” and as I have 
practiced cutting out coils on all my mo- 
tors, both a.c. and d.c. for a number of 
years, not only as an emergency but as 

























































a permanent job or until further trouble 
developed, I am of the opinion that my 
experience would be of help to some 
other reader. 

Several years ago lightning ruptured 
seven coils in a 200-hp. 2,200-volt, 60- 
cycle G.E. synchronous motor that was 
driving an Ingersoll-Rand imperial- 
type air compressor. 

This was the only compressor we had 
and the plant was dependent upon it. 
Several electricians told me it was im- 
possible to cut out coils on a syn- 
chronous motor, but as I had cut out 


‘ coils on all other kinds of motors, I 


could not see why I could not do the 
same with this motor. 

After taking out the rotor I found 
there were seven coils damaged, three 
of which had to be cut out completely 
as they were beyond patching, two in 
one group and one in another group. 
There were four coils per group. In 
addition I raised four other coils, 
patched and reinsulated them, and this 
motor ran for over two years without 
any noticeable difference in the effi- 
ciency. Inasmuch as we have an am- 
meter, a power factor meter, and a volt- 
meter on the board of this motor, my 
conclusions are that cutting out these 
coils made no difference in the meter 
readings either. 

I also cut out a coil in a 25-hp., d.c. 
motor, that ran for 25 years. 

Years ago we used more cut mica for 
insulation than we do today, and then 
we would scratch the winders name and 
date on the mica that we place inside 
of winding and under the bands. Last 
year a winder told me that he had re- 
wound this armature with one coil cut 
out, and when he cut the bands he found 
the mica with my name on it with the 
date 1902. 

I had another 2,200 volt 500-hp. slip- 
ring motor driving the rolls in a bar 
mill rolling steel. There was a flood, 
and the motors got soaked. 

After drying out this motor until it 
showed no ground with a test light we 
started up and two coils burned out 
which we cut out. This motor kept 
burning out coils from time to time and 
I would cut them out until I had 13 coils 
less. Two entire groups were cut out 
and the motor ran two years in this 
condition and was apparently as good as 
new. We then rewound it when the 
mill was down for two weeks. 

We have over 200 d.c. and a.c. motors 
which have been running over three 
years and of these we have only re- 
wound three motors and cut out coils 
on four motors. 

Some electricians don’t agree with me 
about cutting out coils, although I have 
cut out hundreds of coils and have never 
been able to see where it has seriously 
interfered with the efficiency of the 
motor. One certainly saves labor and 
material, and I think you have a better 
job with one or two coils cut out than 
you would to rewind it at the time, 
because the other coils have had a 
thorough test in the run, whereas if you 
rewind it the new winding probably 
would not be insulated as good as the 
old one. W. D. Witson. 
Birmingham, Ala. 
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HE USE of conveying systems 

for transferring commodities 
from one part of a plant to 
another, whether these systems be 
railroad tracks, mechanical conveyors, 
or overhead cranes, establishes defi- 
nite and inflexible paths of travel. It 
happens then, in many cases, that the 
plant layout is subordinated to the 
machines. This, in certain industrial 
processes is right and proper, as for 
example in progressive assemblies or 
other continuous operations. It is a 


principle that is not universally ap- 
plicable, however, since no one type 
of mechanical handling equipment 
can serve for all classes of work. 
Attempts are made, from time to 
time, to install a single form of 
equipment for handling all kinds of 















THESE corrugated steel box 
bodied trailers are used in 
handling small castings to 
the annealing room in a large 
foundry. 


commodities, without analyzing the 
various processes of the plant; by 
which method, alone, the proper func- 
tion of materials handling facilities 
may be determined. Some of these 
will be found to be continuous, in 
well defined paths, and so will be best 
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Tractor -Tratler Trains Afford 


A Flexible System for] 


By E. J. TOURNIER 


Estimate Engineer 
Robins Conveying Belt Company 
New York, N. Y. 


served by permanently fixed equip- 
ment. Other fynctions will require 
flexibility both in the means of trans- 
port and in their channels of move- 
ment. The transfer of materials 
from one building to another, at 
irregular intervals, is an instance of 
the sort referred to. 

The restrictions sometimes imposed 
by straight line systems of transpor- 
tation when something better is avail- 
able, is illustrated by the use of spur 
tracks in manufacturing plants. In 
the vicinity of large cities, desirable 


A TRACTOR TRAILER 
combination cannot be ex- 
pected to turn around on the 
point of a needle; but, given 
room to work in, it will do 
the work of five or more men 
with hand trucks. 


industrial sites are not excessively 
high priced at one dollar per square 
foot, but if an unduly large propor- 
tion of the area is taken up by the 
spur track right-of-way, the latter is 
an unreasonably expensive conveyor. 
As an example, on a plant 300 x 1,000 






ft. the spur, including curves, will 
require 200 x 300 ft. which is equiv- 
alent to $60,000. 

Even if the cost were half this 
sum, it would be excessive, leaving 
out of consideration the fact that the 
receiving and shipping departments 
as well as the power plant must be 
located on the spur track. And these 
must all be located so, whether or not 
it is the best place for them. Eco- 
nomically, it might be that some of 
them should be in other locations. 

The motor truck has freed many 
industries from these restrictions im- 
posed by railroad frontage. Cheaper 
sites can be purchased at a distance 
from the railroad and these are per- 
haps more advantageously located 
with respect to labor supply, paved 
roads, water, gas and electric power. 
In addition, near smaller population 
centers they may be more pleasant 
places to work in, a condition which 
reflects itself in low labor turn-over. 

Aside from keeping the various 
processes of an industrial plant sup- 
plied with parts, there are materials 
to be handled which are located at 
points remote from the fixed paths 





In addition, the 
latter, being in services of production, 
are carrying their rated loads, if they 
are being used economically. There- 
fore, what may be termed the extra- 
service work must be performed by 
other equipment with more freedom. 


of conveyor travel. 
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yr | Handling 


NOT ONLY FLEXIBIL- 
ITY, but versatility, char- 
acterizes the tractor- 
trailer idea. Here, a load 
of packing cases is being 
taken to the packing de- 
partment. 


In the storage of castings, handling 
lumber in trim mills, in warehouses 


and for handling miscellaneous 
freight, the use of a storage-battery 
tractor with a train of trailers, is a 
familiar example of self-propelled 
handling machine. This method is 
open to the objection that it requires 
space for maneuvering, and attempts 
to use it where space was too limited 
have been unsuccessful in some 
instances. 

This system of trackless transporta- 
tion, like most others, has been tried 
out without regard to its reasonable 
limitations, and has sometimes been 
judged unfavorably because it did not 
accomplish the impossible. It is 
obvious that a motor unit of any kind 
towing three or four wheeled ve- 
hicles loosely coupled together, can- 
not be expected to turn around on 
the point of a needle. It requires 
some space and if given that space, it 
will operate to complete satisfaction 
and do the work of more than five 
men, as an alternative to hand oper- 
ated trucks. 





Material 











WHERE STRAIGHT- 
LINE conveying is im- 
practical, the storage bat- 
tery tractor, with its abil- 
ity to maneuver, affords 
an economical solution. 


In a lumber or trim mill, the elec- 
tric tractor can handle almost any 
specially designed trailer. It can 
draw three or four buggies of lumber 
from the cars to the open air piles, 
the air-drying sheds or directly to the 
dry kilns. It can take the entire load 
of the average kiln to the wood shop 
and the dressed timber from the 
wood shop to the carpenter-shop 
storage. 

In the foundry, it can take the day’s 
casting to the storage yard or the 
casting house. All it requires is a 
solid pavement upon which to oper- 
ate. The type of trailer truck makes 
little difference. It may be a flat car 
for large castings or a side dump car 
for small ones. As compared to the 
common method of piling all kinds of 
castings on a platform truck on a 
narrow gauge track, the trailer sys- 
tem will cut the handling cost almost 
in two. 

The extra-service work, to which 
reference has been made, requires 
equipment which embodies two essen- 
tial principles of materials handling. 
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The first of these is that economical 
operation requires unit loads to be the 
maximum practicable. The second 
is that the handling equipment shall 
be capable of picking up the load 
wherever it may be. These two prin- 
ciples combined provide maximum 
efficiency and flexibility. Storage 
battery tractors and trailers exactly 
meet the specification, and for that 
reason they are successfully applied 
where straight line conveying is not 
suitable. 

As an example of inter-department 
haulage using the trailer, the plant of 
a manufacturer of well known auto- 
mobile engines is of interest because 
of the results accomplished. 

The factory consists of a foundry, 
machine shops and assembly build- 
ings, extending on a radius of about 
300 yards, all connected with concrete 
driveways. In producing 1,500 mo- 
tors daily a great deal of material 
must be handled from one depart- 
ment to another. Formerly, requisi- 
tions on other departments for mate- 
rials were handled by men from the 
departments requiring the materials, 
so that the time and production loss 
were a very large item. 

These losses were eliminated by 
placing two tractors, each with a 
trailer on a regular time schedule, 
calling for and delivering requisitions 
to all departments. In handling mo- 
tors from the machine shop to the 
assembly plant, a haul of about 100 
yards, the work is done by one man 
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operating a tractor and seven three- 
ton trailers. 

The trailers are loaded either 
directly from the machines or by 
three loaders in the machine shop, 
and are unloaded by four men into 
the stock room or onto gravity roller 
conveyors at the assembly plant. As 
a rule two trailers are run in a train 
and 74 tons of parts are hauled in an 
hour in three trips. The cost of oper- 
ating the trailers and tractors, includ- 
ing fixed charges, amounts to $1.22 
per hour, or 16 cents per ton of parts 
transported. It would require at 
least 10 men at a cost of $5.50 an 
hour to do the same work with hand 
trucks or other manually operated 
equipment. The savings, therefore, 
with the new equipment amount to 
$39 daily, based on 9 hours’ work, 
or nearly $12,000 a year. This repre- 
sents a 400 per cent annual return 
on the investment in tractor and 
trailers. 

Another combination of self-pro- 
pelled materials handling machine is 
that of an electric tractor and semi- 
trailers used by an automobile radia- 
tor factory. The many units which 
make up the factory are located in 
several buildings, some of which are 
near the main building, and others on 
adjacent city blocks. The box fac- 
tory is located across the street from 
the packing department and _ the 
nickel plating plant is three blocks 
away from the main unit. Freight 
stations are comparatively close at 
hand, the farthest being about one 
mile distant from the shipping and 
receiving departments. 

To pick up incoming raw materials, 
to deliver boxes to the packing de- 
partment, to haul radiator shells to 
and from the nickel plating plant and, 
finally, to haul finished radiators to 
the freight stations, requires an ex- 
tensive equipment of dependable 
transportation units. Uninterrupted 
service is essential, particularly for 
interdepartment hauls, where a delay 
in the delivery of boxes or of plated 
radiators might seriously restrict 
production. 

Until two years ago this plant used 
a fleet of two-ton to five-ton trucks, 
but found them expensive to operate 
and maintain. More truck time was 
spent in loading than on the road. 
Two years ago the trucks were re- 
placed by semi-trailers and a 24-ton 
tractor. The latter was a regular 
truck chassis to which was fitted a 
fifth wheel for supporting the front 
end of the semi-trailer. These units 
are still. used in hauling finished 
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radiators to the freight station, and 
do as much work in nine hours as 
three two-ton trucks formerly accom- 
plished in the same time. 

Each of the semi-trailers has a ca- 
pacity of 3 to 4 tons and is equipped 
with a platform stake body. While 
one semi-trailer is being loaded a 
second one is on the way to the 
freight station, and the third is being 
unloaded. One tractor with two semi- 
trailers handles 20 loads of radiators 
in a 9-hour day and has handled as 
much as one load every ten minutes, 
which is at the rate of 54 loads per 
day. An average load of radiators 
weighs 3,350 pounds, and consists of 
about 18 crates. 

It is of interest to note that a few 
months ago one of the tractors was in 
the repair shop, and during that time 
a two-ton truck was used in its place. 
The truck was double decked, which 





work. By contrast, the motor truck 
must necessarily be idle while the load 
is being put on or taken off the truck. 
Also, because of its construction, the 
truck can carry much less than the 
tractor can pull, in the ratio of two or 
three to one. 

On each load of crates the use of 
tractors and semi-trailers showed a 
saving of 70 cents, which is equiv- 
alent to a reduction in handling cost 
of 55 per cent. The semi-trailers are 
simple in construction, with few 
parts; they are therefore: inexpensive 
to operate. The principal items of 
cost are repairs and depreciation, 
and the former is a small amount be- 
cause there are practically few wear- 
ing parts. 

Operation of the semi-trailer, also, 
is a simple matter. Coupling and un- 
coupling are accomplished without 
the driver leaving his cab. To couple, 





A TRACTOR-TRAILER combination serving one of the large auto- 


mobile plants. 


The box bodies on these trailers are so made that 


both ends and sides are demountable. 


permitted carrying a load of 30 crates. 
But the best the truck was able to 
do was 6 loads in 10 hours, which is 
considerably less than was accom- 
plished formely by the trailer system. 

However, it should be stated that 
the comparison is not strictly correct 
because motor truck haulage is most 
economical on long, uninterrupted 
runs, whereas the tractor-trailer com- 
bination can be used only on com- 
paratively short trips, for which it is 
especially designed. 

On the assumption that both the 
tractor and the truck were equalized 
as to the average haul, it could still 
be shown that the advantage lies with 
the tractor and semi-trailers. This is 
so because in the latter system the 
motor unit is detachable from the 
load carrying element, which allows 
the carrier to be idle for loading or 
unloading; meanwhile, during the 
non-productive period of the trailer, 
the power unit is employed at other 







he has only to back up to the semi- 
trailer, the guide wheels center the 
coupling with the fifth wheel on the 
tractor, and the coupling locks auto- 
matically. In uncoupling, the driver 
has only to pull a lever in the cab and 
drive away. The front wheels of the 
trailer drop, which sets the brakes; 
inversely the action of coupling re- 
leases the brakes and raises the front 
wheels. 

The case just cited is an excellent 
direct comparison of the right and 
wrong application of materials han- 
dling equipment, which is a condition 
seldom found in a single plant. Usu- 
ally losses due to wrong selection re- 
main among the so-called “hidden 
losses.” 

However, in the instance under con- 
sideration the fallacy of keeping an 
expensive power unit idle during 
loading and unloading, was discov- 
ered, and the proper substitution 
made. 
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Rearranging 


POWER CABLES 
With the aid of a model of the Layout 


[ ground distribution cable system 
of a large plant, in order to 
straighten out a poor installation, we 
adopted some methods that may be of 
help to others who have a similar 
problem to solve. 

In this plant, which has a generat- 
ing capacity of 4,500 kva., 2,300 volts, 
three phase, the cables left the main 
building through a duct line at each 
end of the basement, a subway at one 
end, and two duct lines at right angles 
to the length of the basement. This 
arrangement is shown in Fig. 1A. 
The situation was further compli- 
cated, however, by the fact that some 
of the cables from one end of the 
switchboard left from the other end 
of the basement. This resulted in a 
jumbled mass of cables beneath the 
board that was not only unsightly, but 
a real hazard, inasmuch as trouble on 


N REVAMPING the under-: 


By R. F. KNEELAND 


Boston, Mass. 


one cable might spread to others and 
tie up the whole plant. 

As will be seen from Fig. 14, there 
was a subway at each end of the base- 
ment. The subway at the west end 
was fitted with wooden shelves sup- 
ported by steel brackets for carrying 
electric cables. It would probably 
have been better if in the original 


‘layout the subway had been made to 


extend across the front of the build- 
ing and been tied in with the east- 
end subway by duct openings through 
the basement wall at frequent inter- 
vals to allow the cable to drop directly 
from the switchboard and then pass 
out through the wall. However, for 
some reason this was not done. 
There were two reasons for not 
extending this subway when the mat- 
ter was recently taken up: (1) The 
cost would have been excessive; (2) 
the east-end subway was not equipped 





with shelves for carrying electric 
cables and the cost of rearranging the 
pipe lines in this subway to make 
room for cables would have been 
excessive. 

Eventually, the arrangement shown 
in Figs. 1B and C was adopted, al- 
though two serious obstacles were 
encountered in carrying it out. In the 
first place, the foundations under the 
building columns must not be dis- 
turbed. Second, it was not per- 
missible to alter or disturb the east- 
end subway. Therefore, the ducts 
were carried through the basement 
wall in groups of eight. Four of 
these groups turned east and four 
turned west. 

When the duct lines going east ap- 
proached the east-end subway, they 
were pitched up slightly and spread 
out so as to be only two rows deep 
over the subway roof. The sidewalk 





(This subway is not used for cables 
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FIG. 1—THE ORIGINAL arrangement of the cable ducts is shown in A. Sketches 
B and C show the plan and elevation view of the new layout. 
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which was over the subway and close 
to the building was graded up as in- 
dicated in Fig. C. This change in 
the elevation of the sidewalk has not 
caused appreciable inconvenience to 
anyone and is not so unsightly as 
might be imagined. A new duct line, 
H, was also provided. 

To facilitate the changing of the 
cables, the model shown in Fig. 2 
was devised by the writer. Inasmuch 
as the circuits supply 2,300-volt serv- 
ice, for the most part, every precau- 
tion was taken to protect the men and 
prevent any misunderstanding in re- 
gard to the identity of the different 




























cables and their proper position. 

The two ends of the model repre- 
sent the end walls of the plant base- 
ment and each has a diagram of the 
duct lines leading therefrom drawn 
on it. The face of the model, where 
the group letters B, C, D, E, K and L 
appear, represents the front wall of 
the plant basement, although it is not 
made to scale. Under hese letters 
are diagrams showing the number 
and arrangement of the ducts in that 
location. 

The bay where the group letters 
F, G, H, I and J appear represents 
the manhole built just outside the 
basement wall; this manhole has a 
large opening through the wall, which 
gives it the practical effect of having 
three sides. 

The bay where the group letters 
M, N, R and W appear, représents 
the entrance to the subway that runs 
under the sidewalk, parallel to the 
front wall of the building, although it 
does not pass the front of the building. 
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The inside of the cover of the 
model carries a blueprint diagram of 
the switchboard panels. These are 
numbered from 1 to 32. Back of 
each panel the relative position of the 
cables coming through the floor is 
shown and a note gives the destina- 
tion, original size and proposed size 
of each cable. A line in front of the 
panels indicates a cable and is marked 
first with tke destination of the cable 
and the routes to be followed in the 
new arrangement. This route is given 
by the duct group letter and par- 
ticular duct number for each point 
where the cable enters or leaves a duct 


line. The vertical faces of the model, 
representing the walls of the base- 
ment manhole or subway, have the 
different groups of ducts designated 
by a letter. The groups where cables 
leave the plant are accompanied by 
lists giving the duct numbers, the 
sizes of cables and their destination. 

The cab!e men found this model to 
be of great help in their work and 
would have had considerable trouble 
in rearranging these cables without a 
layout that could easily be visualized. 





How to 
Calculate Ilumination 
From a Bare Lamp 


HE INTENSITY of illumina- 

tion upon any working plane is 

measured in foot-candles. If a 
lamp gives 16 cp. in a downward 
direction, and a table is placed under 
the lamp, at a distance of 1 ft., the 
illumination over an area of 1 sq.ft. 
would be 16 foot-candles. A simple 
rule for calculating the illumination 
from a bare lamp on a surface imme- 
diately below it is: divide the candle- 
power of the lamp by the distance 
from the surface squared. For ex- 
ample: the illumination from a 20- 
c.p. lamp suspended 5 ft. above a 
table (vertically), will be 20 + 5 x 
5 or 0.8 foot candle. 


FIG. 2—THIS MODEL of the plant basement simplified the work 


of rearranging the cables. 


The ends represent the end walls of the 


basement and the two recesses, from left to right, represent a 
manhole just outside the basement wall, and the entrance to the 
east subway, respectively. A complete diagram of the switchboard 


panels is pasted on the inside of the cover. 


The number, location, 


and arrangement of all cables and ducts is shown by diagrams 
on the portions representing the basement walls (marked B, C. D, 
E, K, L) and on the bottom of the model. 
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LUBRICATION Pays its Way 
in its SERVICE to 
PRODUCTION 


A LUBRICANT in the plant at the point of distribution 
is no better than its container. Open vessels attract the 
octopus of waste and contamination. These sealed, base- 
ment storage tanks in addition to keeping the lubrication 
fit, save valuable floor space. 
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PONDEROUS MASSES on vertical shafts as in steam 
turbine, and water-wheel generators float on a cushion 
or film of oil in the lower thrust bearing. Here, the 
resistance to motion is almost negligible. 










WHEN YOU SEE storage facilities like this you know that 
someone at this gear and axle plant is lubrication conscious. 
There is no fussing for a certain grade when you can walk 
between the racks and read the labels on the drums. 







SPIDER-LIKE THREADS of pipe carry 
lubrication to 142 points on this toggle press, 
serving all bearings, gears, clutches and guides, 
thereby saving the time of the man with the 
ladder and a daily shut down of one hour out 
of every twenty-four that it is in operation. 
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TWO MINUTES TO GO with a twist of the spokes ANOTHER EXAMPLE of thrust reaction although in a 
and 43 points are lubricated on the 50-ton, 80-ft. horizontal plane. where lubrication sometimes plays a part 
span traveling crane. Besides eliminating 90 per in the fight against friction. A thrust bearing (right fore- 
cent of the danger to the oiler, overtime at time ground) on a centrifugal pump hundreds of feet underground. 


and half-time pay was abandoned. 


ONE WAY of discouraging the 
careless use of the oil can. The 
open hole is being tagged with a 
fitting to insure long bearing life 
and machine utility. 


SAFETY, in the services to production 
is assured when the oiler can direct 
the lubricant to the bearings at a 
reasonable distance from all moving 
parts. This punch press now gets its 
lubrication on the fly. 


THE FINAL SCENE of this oil room 
sketch takes place at the bearing. The 
passage of the lubricant is completely 
sealed from the original barrel to the 
gun by way of the compressor in the 
walnut veneer mill of the Penrod 
Jurden-Clark Company. 
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INACCESSIBILITY is no longer an excuse for burned out 
bearings due to lack of lubrication. The flexible conduits 
in the foreground terminate at the bearings that as far 
* as lubrication is concerned may otherwise be out of mind 
since they are out of sight. 














SPEEDING UP LUBRICATION that we may have more 
speed is emphasized by the huge press in an automobile 
plant shown here. 












THE WELL-KNOWN OIL CAN still has a useful duty 
to perform where the requirements indicate liquid lubri- 
eation. Although effective enough for the purpose it 
savors of antiquity in the light of present-day methods. 






















WHERE CLEANLINESS is of primary im- 
portance, the lubrication engineers find a way 
to combat the evils of lubrication. ‘‘What price 
sanitation” is apparent in the services to pro- 
duction at the Moxie plant. 


RECIPROCATING PARTS in this 
and the adjacent view to the right 
get theirs in fluid and semi-fluid 
form. The indoor mill engines in 
a warm atmosphere receive almost 
constant lubrication whereas the 
steam shovel engine in varying 
temperatures gets a supply during 
idle periods. Lubrication to be 
efficient must be effective in all 
weather. 
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WHERE FRICTION takes its toll in power 
and gives nothing in return. Steel engine cast- 
ings are being conveyed from the foundry to 
temporary storage on this overhead conveyor, 
whose drive motor simply overcomes rolling 
friction. How much power can you save with 
lubrication in your plant? 








INTERNAL LUBRICATION on 
this compressor is regulated by 
the speed. The automatic oilers 
are cam driven from the rotat- 
ing side and end shafts. Econ- 
omy is assured at any speed. 








OF WHAT USE is man’s ingenuity to create and build 
complicated machines such as this unless that same 
talent can be applied to lubricate it without interruption? 
You see here, how the working parts of this giant press 
receive their share of the lubricant when in service. 





HIGH MAINTENANCE costs are anticipated in installa- 
tions such as this because of the impracticability of the 
results to be obtained. In most cases lubricants are a 
deterent to the many coating solutions applied 
mechanically. 
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Industry Can Help Aviation 
by Marking Roofs 


LL industry will benefit from a successful com- 

mercial air transportation system. It is fit- 

ting, therefore, that industrial plants should accede 

to the roof-marking request made by the Daniel 

Guggenheim Fund for the Promotion of Aero- 

nautics and backed by the departments of War, 
Navy, and Commerce. 

In substance, the request is that towns with popu- 
lations between 1,000 and 50,000 letter the name 
of the town and mark the direction North on the 
roof of a large building. The postmasters of these 
towns are asked to take the initiative in seeing that 
their communities are identified. 

As a rule, industrial buildings have the largest 
roofs and are most suitably located. It is urged 
that the plants served by Industrial Engineering 
cooperate in this movement toward making the air- 
plane of greater practical utility. Details concern- 
ing the selection of buildings, size of letters, kind 
of paint, and so on, may be secured from the local 
postmaster or from the Fund, 598 Madison 
Avenue, New York City. 





Keeping Up with Power Transmission 
Developments 
HERE have been decided stirrings in the field 


of power transmission during the past year 
or two. Not only have manufacturers been busy 
developing better and more efficient equipment, but 
they have been very much on the job with an educa- 
tional campaign‘to awaken industrial executives to 
the importance of power transmission economies in 
the general scheme of things. 

We know that a number of our plant engineer 
readers have felt this quickened interest on the part 
ofthe powers-that-be, and are preparing to meet it. 
They are going over their power transmission lay- 
outs with a fine-tooth comb: first, to find out exactly 
where they stand, in the light of up-to-date practice; 
second, to be ready with recommendations for 
improvement. 

There is a great deal of information—and mis- 
information—available on the subject of mechani- 
cal power transmission. Most of the practical, 
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useful information, though,.is scattered among 
dozens of sources, where it is hard for any man 
to dig it out and bring it together in usable form. 

William Staniar, for 23 years with the Engineer- 


.ing Division of E. I. du Pont de Nemours and 


Company, has undertaken exactly that job. 

Mr. Staniar, beside being consulting transmission 
editor for Industrial Engineering, is in charge of 
belting and mechanical power transmission in all 
the plants of the du Pont Company. He has 
devoted the past fifteen years to intensive study and 
practice in this particular field, and his work for 
both the du Pont and the General Motors plants 
is well known. 

In a series of articles which will appear in 
Industrial Engineering, Mr. Staniar is bringing 
together, for the benefit of our readers, all the 
scattered data on up-to-the-minute equipment and 
practice; correlating this and interpreting it in the 
light of his own practical experience of more than 
fifteen years as a power transmission specialist. 

The series will begin in our next—January— 
issue, and will continue through consecutive issues 
of Industrial Engineering during the year 1929. 





W hy Subordinate Lighting to Other 
Production Tools? 


MAN cannot do good work with poor tools. 
Lighting, someone has said, is more than pro- 
viding light, it is a tool of production, the value of 
which is not measured in terms of production costs 
but in the facility to see quigkly, accurately, safely 
and comfortably. 

Electric lighting is but an effect, the cause of 
which is the application of electrical energy to a 
circuit consisting of conductors, switches and elec- 
tric lamps. The effect may be good, bad or indiffer- 
ent, according to the methods adopted for its 
control. 

In the early days, a lamp was considered merely 
as a source of light and no attention was paid to 
the elimination of glare, shadows, to the essentials 
of height and spacing or to the necessity for care- 
ful consideration in the choice of reflecting or diffus- 
ing equipment. All of which contributed to the 
many inefficient installations in existence today that 
tend to handicap not only the production worker 
but the maintenance department as well. 

Intensities of illumination, in use and recom- 
mended at present, in many instances are far below 
those that are indicated as desirable. In fact they 
are entirely out of proportion to the steadily de- 
creasing cost of light. Also, at the present low 
levels of illumination, a reduction in the amount of 
light through inadequate maintenance means less 
work done, increased spoilage, more accidents, eye- 
fatigue, eye strain and less cheerful surroundings. 
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' , YE WILL assume that every 
factory and production man- 
ager knows what elevating 

trucks are. In fact, we will assume 

further that he is using them, if he 
has considered them practicable for 
the handling of his materials. 

Many times, however, what might 
prove to be a very profitable use for 
lift trucks is rejected for lack either 
of sufficient understanding or imag- 
ination, or both, as to the almost un- 
limited possibilities of platform con- 
struction. Platforms are being made 
today to handle almost every con- 
ceivable load that has to be moved 
over the floor in the modern factory. 





FIG. 1—A SPECIAL plat- 
form construction, evolved for 
use in a factory employing 
both electric and hand lift 
trucks. The hand _ truck 
picks these up the long way, 
while the electric can handle 
two at a time, the short way, 
across the platform. 


FIG. 2—A SPECIAL waste 
box built on a lift truck plat- 
form. The box door is 
hinged, in two sections, mak- 
ing it easy to load or unload 
the scrap. 


Even capacity has practically ceased 
to be a factor in their applications. 
It is to open up this line of thought 
that this article is being written. No 
more than a few illustrations can be 
shown, but these will show that 
study and ingenuity pay well and 
they will also suggest that your own 
special handling problems can prob- 
ably be solved. just as these were 
solved—by calling in the well known 
specialist, Old Doctor Imagination. 
Picture, if you can, how com- 
paratively limited would be the use 
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The SPECIALYP 


Widens the Field jo 


By G. E. SQUIER 


of motor trucks if only one or two 
body types were available. How 
about handling coal, oil, plate glass, 
bottled pop and scores of other prod- 
ucts for the handling of which 
special types of bodies have been 
built to cut down handling costs, to 
save waste and breakage or both. 
Exactly the same relation between 
truck and body exists within the fac- 
tory in the case of the elevating 
truck and the platforms which are, 
or could be, used with it. There is 
one difference, however, which is all 
in favor of the flat platform system. 


Sit cttinnin see 
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Because the units are smaller and 
less expensive, a far greater diver- 
sity can be attained. And remember 
that in the factory the “chassis” or 
lift truck in this case, is removable 
and can be used interchangeably with 
a dozen different types of platforms 
if it is desired. 

I have been in factory after fac- 
tory where lift trucks were in use in 
a single department, for example, 
and-where they were liked very much. 
However, they were only fractionally 
productive, for by a little study and 
the building of some different types 
of platforms the same lift trucks 
could be made to carry their savings 
into several other departments. A 
walk through your factory with this 
thought in mind might prove very 
profitable. 

The word “platform” as used in 
this article is meant to include racks, 
containers or any special device 
which may be mounted on or built 
into the supporting platform under 
which the lift truck is inserted to pick 
up the load. 

To note recent progress in plat- 
form design and construction you 
have only to look back a few years 
to the first all wood platforms which 
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FIG. 3—BY ATTACHING sockets to a 
flat type platform, the use of removable 
end pieces provides a three-way con- 
vertible platform: flat, with end racks, 
or with tiered shelves. 
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LYPLATFORM 


of the Lift Truck 


consisted merely of a flooring sup- 
ported by two uprights between 
which the elevating truck was oper- 
ated. The platform system itself 
ouly goes back about twenty years. 
It is only within the last few years 
that its greater possibilities have be- 
gun to be realized, to which realiza- 
tion nothing has added more than the 
designing and constructing of special 
platforms. The lift truck is worth- 
less unless the load can be properly 
supported. 

By all means consider the platform 
first in any special handling problem, 
in fact in any lift truck problem. If 
the platform to hold the load can be 
worked out it is safe to say that a lift 
truck either of standard specifications 
or with special features can be fur- 
nished to handle the platforms. 

Remarkable advances have been 
made recently in the design and con- 
struction of special purpose plat- 
forms both by platform manufac- 
turers and by users of them. This 
development has come not alone 
through greater experience and im- 
agination but also through the greater 
use of better materials. 

The use of steel in combination 
with wood has made platforms 
stronger and lighter and has multi- 
plied many times the length of 
service. It has further made pos- 
sible many designs which could not 
otherwise be made. Welding is a 
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new tool in the hands of the platform 
maker and he is cutting down costs 
and making some wonderful plat- 
forms with its aid. The pressed steel 
platform, with its many possible 
variations has been made to do many 
jobs which no other platform could 
do. All of these are recent develop- 
ments. 

_ Take, for instance, the special plat- 
form shown in Fig. 1. Here is a 
large factory using both hand and 
electric elevating trucks. It is appar- 
ent immediately that a platform 
which could be handled by either 
would cut handling costs very greatly. 





















FIG. 5—THIS platform was 
developed for use where 
heavy loads had to be moved 
down a narrow aisle, the load 
having to be delivered at the 
side. (Center). 


FIG. 6—A SIMPLE and in- 
expensive rig that permits 
handling 96 meters at a time. 
Platforms can be adapted, in 
similar fashion, to a wide 
variety of products. (Right). 





FIG. 4—A TABLE 
type platform of 
proper height im- 
mensely simplifies 
the charging of this 
hardening furnace. 
The same idea is 
applicable to a va- 
riety of handling 


problems. (Left). 














But it hadn’t been done before, inso- 
far as they knew. What of it? “Let’s 
work it out,” they said ; and they did. 

The clearance for the electric truck 
had to be 13 in. while that for the 


hand truck had to be 74 in. Note 
how cleverly that is arranged. The 
hand lift truck picks up the platform 
the long way, under the channel irons, 
while the electric lift truck picks it up 
the short way, across the platforms; 
and what is more, it generally picks 
up two at a time. The capacity of 
the platforms is 5,000 pounds. 

Now look at Fig. 2. No, it is not 


a movable safe deposit vault, but it is 












surely worth more than its weight in 
metal. It is a waste box and here is 
the way it is used. 

Large amounts of scrap metal and 
wire accumulate in the plant where 
these are used, the removal of which 
has always presented a troublesome 
problem. They had lift trucks any- 
way, so it was arranged to build these 
metal waste boxes, mounted on plat- 
forms, and of a size which could be 
used with their lift trucks. 

The waste is deposited in the boxes 
regularly ; there are no piles of scrap 
about, no barrels to fill and the space 
between the machines is clear. Note 
that the box has a hinged door in two 
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FIG. 7+-THIS PLATFORM was devel- 
oped for the purpose of simplifying the 
handling of short lengths of pipe. It 
has proved highly successful. 


* * * OX 


sections, to facilitate the removal of 
the scrap. 

Suppose this box were on the 
floor? How would you move it 
easily? If it were mounted on casters 
or a wheel truck it would be a dead 
investment and mighty hard to move. 
Now, one man and a lift truck can 
move the box around at will, full or 
empty, and all that is tied up is an 
inexpensive platform. 

It paid to dope this out, didn’t it? 
So well did it pay that this box has 
become standard in the factories of 
this company from coast to coast. 
And it was an added use for the lift 
truck equipment which they already 
had. 

Fig. 3 shows an ingenious develop- 
ment in the plant of-a large fruit dis- 
tributing company. It is just as 
applicable for factory use. That is 
where the imagination comes in. 
Their base platform is regular in 
every way except for the stake 
pockets at the four corners. On 
some goods they use the flat plat- 
form. Then again, as shown, they 
slip the end racks into the sockets and 
run supporting wooden frames from 
end to end, the result being a perfect 
shelf type platform. The end racks 
and frames are stood up in a corner 
when not in use. There are few fac- 
tories where such a scheme would not 
be of value. 

Often a table type platform will 
effect some remarkable economies 
where no other type would work. 
Fig. 4 shows such a platform, which 
was designed to charge the hardening 
furnaces in a large Western plant. 
This platform, because of its sub 
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frame, can be handled by the same 
lift truck which is used with the 
regular flat type of platform. Notice 
how the height of the platform is 
made to coincide with the height of 
the furnace doors thus saving much 
lifting. 

Perhaps you operate a canning fac- 
tory and unless you were looking for 
ideas would see little of similarity be- 
tween a hardening furnace and pack- 
ing food products. But here is the 
point of this whole article. Perhaps 
your handling can be simplified by 
movable benches, for instance, or by 
some special platform. Probably 
most of the developments along this 
line have come from applying the 
other fellow’s problems to your own. 

Fig. 5 shows a mighty interesting 
development, not because it is a com- 
mon platform, for it isn’t, but be- 
cause it solved one special problem 
and solved it 100 per cent. 

Movement of heavy unit loads 
down the aisle required side delivery 
to be effective. So rollers were super- 
imposed across the metal. platform 
frame as shown and that was all there 
was to it. The same trucks that 
handle their other platforms handle 
these. But the big point is that the 
special platform and not the truck, 
was the solution of this problem. 

If you will approach your lift truck 
problems from the standpoint of the 
platform first of all there is usually 
plenty of room for surprise at the 
economies that can be put into prac- 
tice. 

Take the case of handling meters, 
as shown in Fig. 6. Nothing won- 
derful about it, perhaps. It is simple 
enough. But this inexpensive rack 
on an inexpensive platform handles 
96 meters at a time and handles them 
safely. The same truck handles 
other types of platforms which have 
been built to handle cases, flat stock 
and other finished products. 

Pipe, even in short lengths, is awk- 
ward stuff to handle in any quantity 
because of its tendency to roll and be- 
cause it tends to bulge and break the 
supports at the corners. 

The platform shown in Fig. 7 was 
the answer and entirely eliminated 
the difficulties mentioned. It is all 
metal, has no floor because it needs 
none, but is welded throughout and 
equippéd with braced stakes at the 
corners which will hold any load that 
could be put upon the rack. This 
man wanted to handle pipe in short 
lengths with lift trucks. He is doing 
what he wanted to do because he 
wasn’t stumped by difficulties which 









































were very soon eliminated by the 
proper rack, which, by the way, 
should stay put forever. 

The handling of batteries in proc- 
ess of manufacture has always been 
a troublesome problem. The acids 
have to drain, they eat the metal and 
yet wood has not proved to be satis- 
factory. So the Old Doctor was 
called in and put to work in conjunc- 
tion with a platform manufacturer. 
The result is shown in Fig. 8. 

An all metal platform was built 
and painted throughout with an acid 
resisting paint to protect it. An ex- 
panded metal flooring for ventilation 
and drainage was welded to the 
frame and because the batteries were 
inclined to be top heavy a supporting 
railing was added. The results have 
been completely satisfactory. The 
same trucks that handle platforms of 
the regular type handle these and the 
problem is solved. 

By use of a portable elevator ce- 
signed for the job they now stack 
these platforms loaded with batteries 
in supporting racks four high. One 
man can put up or take down the top 
tier as easily as the bottom one. No 
factory man needs to be reminded of 
the tremendous economy of space 





FIG. 8—STORAGE batteries in process 
of manufacture are not easy to handle. 
This platform, described in detail in 
the accompanying text, has solved one 
manufacturer’s problem. 


* * *K * 


which the proper thought and imagi- 
nation applied to this problem has 
brought about. 

The solution of the problems men- 
tioned is nothing remarkable, nothing 
indeed but what the average factory 
man would handle just as well. 

The point is that he is busy getting 
out the production. Details of that 
engage his attention from hour to 
hour, so that he does not feel that he 
has time to do a lot of things that he 
would like to do. . 

If the subject of handling mate- 
rials is more or less chronic with a 
man he will find, unless his shop is a 
very unusual one, many cases where 
he can make his existing platform 
system do more work and accomplish 
more handling economies. 
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It Pays to Know 





ONTROL KOUIPMENT 


MOOTH, gradual acceleration, 

is desired in many processes, 

particularly in the modern gyp- 
sum plant where the class and type of 
equipment demands a control of mo- 
tive power which will give that 
smooth, even starting free from the 
“jerks and jogs” inherent in the aver- 
age compensator-type starter, with 
which every engineer is familiar when 
the starter handle is in the hands of 
the average mill operative. 

For the plant of the Atlantic Gyp- 
sum Products Company at Ports- 
mouth, .N. H., of which the writer 
was the engineer, it must be confessed 
that the use of the usual type of com- 
pensator was planned. Only by good 
fortune was the resistance-type starter 
brought to attention by one of the 
manufacturers who was bidding upon 
the motors required for the drives. 
The writer was unfamiliar with this 
particular type of control equipment 
which was finally selected. 


* *« * 











GROUPING of control equip- 
ment makes not only for con- 
venience but for efficiency, 
less labor effort and expense. 
These starters control the 
motors driving the mills. 


MAIN ang branch _ switches 
for control of individual cir- 
cuits in the raw end. The 
pan conveyor starter controls 
the ,dryer feed through a 
variable-speed mechanism., 
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IN THE old shell game 
the winner had to be a 
good guesser. Not so, 
however, in selecting con- 
trolequipment. The choice. 
as in this case, must depend 
on a thorough knowledge 
of the functions it must 
perform. 


\ 











From adequate experience with the 
conventional compensator and its ills 
it was but natural that the phrase 
“steam engine acceleration,” used to 
describe the resistance type starter, 
should appeal. Where starting of 
motors requires definite acceleration 
without undue inrush current the 
gypsum plant has a decided need. 
















Perhaps the thing about the resist- 
ance starter which appealed most was 
the absence of any insulating medium 
in the form of oil, for in a gypsum 
plant, and it may be presumed that 
the same condition holds good in 
any type of plant producing pul- 
verized materials having oil absorb- 
ing properties, the contamination of 
the oil in starting devices has a tend- 
ency not only to thicken the oil but to 
increase the wear on the contacts as 
well. Gypsum, moreover, is hydro- 
scopic to a certain degree and any dust 
filtering into the oil has a tendency to 
lower its insulating value to a point 
where it is unfit for use. 

The resistance-type starter in the 
hands of the average operator of 
equipment in the plant gave fairly 
positive assurance against jerky start- 
ing of elevators and conveyors. It is 
not always possible to train employees 
to judge the exact moment when in 
manual compensator operation, the 
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MAIN CIRCUIT control 
switch with controls for 
ground gypsum conveyor 
motors, kettle dust collector 
fans-and dust collector rap- 
per motors. 












WHAT PRICE SIMPLICITY in this installation? Here is the control equip- 


ment for a crusher and a conveyor handling the plant output. 


Below is shown 


a mixer and packing machine control in a department where the calcined 
Zypsum is combined with other ingredients in the manufacture of wall plaster. 


* * * * 
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voltage releases, push-button stops 
were installed in many convenient 
locations, being so interconnected that 
in case machines stopped from any 
cause, all other machines and con- 
veying apparatus ahead would be 
stopped also, while machines or con- 
veyors following in sequence would 
continue to operate until their con- 
tents had been discharged. 

This system of interconnection 
proved invaluable in preventing the 
piling up of material at any specific 
point. It was also found that the re- 
sistance starters fully met the needs 
of the: installation in starting up the 
equipment under full load without un- 
due rush of current in the lines. In 
the reconstruction of the same com- 
pany’s New York plant which was 
destroyed by fire the writer has again 
specified and is installing similar 
starting equipment. 





starting handle must be thrown from 
the starting to the running position, 
but with the resistance starter this is 
taken care of automatically. In the 
same way “inching” the equipment 
for the purpose of slow turn-over for 
oiling different parts is not only per- 
missible but easily facilitated without 
damage to the contacts. This feature 
also permits more careful inspection 
of machinery by making it easy for 
the repair crew to move machines and 
conveyors slowly while making in- 
spections. All starters mentioned 
heretofore were equipped with over- 
load relays and no-voltage release 
devices. In conjunction with the no- 











QUIPMENT is of prime importance in in-* 
dustry. With antiquated or obsolete equip- . ' 


ment, production is not at its best: Without ade- 


quate equipment, that division of industry render- * ° 


ing “service to production” is handicapped. 

During recent years much more attention has 
been given to bringing the production machines 
up-to-date, than to modernizing the “service to 
production” equipment. 

Your industry publication, Industrial Engineer- 
ing, is now providing the first equipment infor- 
mation service comparable in size and scope to the 
outstanding services that are being rendered in 


Industrial Engineering 
to Furnish Equipment Guide 


regard to production machines. Fifty per cent of 
the January issue of Industrial Engineering will 
be devoted to a review of equipment introduced 
during 1928 and described in its pages during that 
year. 

The January issue will on that account be a 
reference issue, or equipment guide, of value 
throughout the year. It will be an issue that you 
will want to keep on your desk or in a handy 
drawer to be of first assistance in selecting the 
equipment necessary to enable you to render the 
best possible “service to production” in your unit 
of industry. 
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LOCATION OF PHASE COILS 


IN 


A.C. WAVE WINDINGS 


EPAIRMEN are sometimes 
Reve regarding the location 
of phase coils and short-throw 
top-lead, or short-throw, bottom-lead, 
coils in the wave windings used for 
the rotors or stators of induction 
motors. This article will describe 
these coils, the method of marking 
and the reasons for using them, with 
data for their correct location. 
Phase coils have an extra layer of 
insulating material applied to the 
ends, and are used at the beginning 


and ending of each pole-phase group. 


They are marked with red paint to 





distinguish them from the plain coils. 

In some cases, all of the coils in 
a machine are reinforced on the ends, 
making what is termed “all phase 
coils”; thus their proper location is 
simple. 

When there are two or more single 
coils per slot, it becomes necessary to 
use right-hand and left-hand phase 
coils. This means that, when holding 
the coil in the position that it would 
assume when in place on a rotor, and 
with the leads pointing towards you, 
if the extra insulation is on the left- 
hand side, it is a left-hand phase coil. 

Fig. 1 A shows a left-hand phase 
coil, so termed because the single coil 
to the left has the ends reinforced 
with extra insulation, and Fig. 1 B 
shows a right-hand phase coil. In 
both diagrams the heavy-line coil in- 
dicates the phase coil; the coils shown 
are for a winding having four con- 
ductors per slot. 
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FIG. 1—LEFT-HAND and right-hand 
phase coils are shown in diagrams A 
and B, respectively. Diagram C shows 
the correct arrangement of a left- and 
a right-hand phase coil to insure maxi- 
mum protection between pole-phase 
groups. 


Fig. 1 C shows how a right- and 
a left-hand phase coil should be ar- 
ranged so that the maximum protec- 
tion may be _ obtained between 
adjacent pole-phase groups. Thus, 
single coil 2 is the end of one pole- 
phase group, and single coil 3 is the 
beginning of the next adjacent pole- 
phase group. 

To determine the proper location 
of the phase coils, it is necessary to 
know the number of coils per group. 
Bear in mind that a wave winding 
differs from a lap winding, due to the 
fact that the wave winding divides 
each phase into two sections, and 
these two sections may, or may not, 
have the same number of coils. 

For example, assume a four-pole, 
three-phase winding having 90 slots; 
then the total number of sections 
equals 6, and 90 + 6 = 15 coils per 
section. But, as a four-pole wave 
winding has a series of two coils, the 


number of coils per pole-phase group 
in one section equals 15 + 2 = 7, 
with 1 left over. Also, as each phase 
has 30 coils, 30 — 14 = 16 coils for 
the seco-d section and 16 + 2 = 8 
coils per group for the second section. 
Thus, the grouping is odd; that is, 
seven and eight coils per group, and 
the total number of phase coils equals 
the number of poles times the num- 
ber of phases times two, or 4 X 3 X 
2a ah 

If the winding has four or more 
conductors per slot, the total number 
of phase coils must be equally divided 
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into right-hand and left-hand coils. 

The rules for locating the slots in 
which the phase coils are placed were 
given in the articles appearing in the 
September, October, November, and 
December, 1924, issues of Industrial 
Engineering. It is best, however, in 
cases wheré the grouping is odd to 
use all phase coils, providing there is 
sufficient end room, as this procedure 
saves time and insures proper phase 
protection. 

When the grouping is even, which 
can be checked by dividing the total 
number of slots by the number of 
pole-phase groups, all that need be 
remembered is that the beginning and 
ending of each pole-phase group 
must have a phase coil. However, a 
wave winding for rotors must have 
the leads brought out at a predeter- 
mined position as the spider and hub 
are drilled and tapped for cleats and 
supports. Also, the leads to the col- 
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lector rings are in a fixed position; 
thus, care must be taken to start with 
a lead coil, which is also a phase coil. 
so that the first and last coils in are 
phase coils. 

Fig. 2 A shows a working diagram 
of the winding mentioned above. and 
Fig. 2 B shows the arrangement and 
method of numbering the conductors 
in each slot. The table in Fig. 2 
gives the slot and conductor numbers 
for the proper location of the phase 
coils. Note that the table refers to 
the bottom half of the coil, as it is 
placed in the slot first; this method 
of reference makes it unnecessary to 
count back the coil pitch, as would be 
required if the top half of the coils 
were given in the table. 

In Fig. 2 A, note that the A-phase 
lead is the left-hand single coil, or 
conductor 2, in the bottom of slot /, 
and that this is a left-hand phase 
coil. The slot and conductor num- 
bers listed in the table locate the be- 
ginning and ending of each pole- 
phase group. Thus, in slot 2, con- 
ductor 4 is indicated as a right-hand 
phase coil. In other words, the table 
indicates the proper placement of the 
phase insulation. 

Fig. 3 shows a six-pole, 72-slot 
winding, four conductors per slot, 
with the phase coils marked and in- 
dicated by heavy lines. Table I gives 
the slot location of the phase coils, 
indicates whether they are right or 
left hand, and also locates the leads, 
star and reversing jumper connec- 
tions. The winding shown in Fig. 
3 has an even grouping of 72 + 18 
= 4 coils per group. 

Wave windings have six places 
where a short lead throw is used. 
This is always at the end of the series 
of P ~ 2 coils where P equals num- 








ber of poles in the winding. The 
short throws are always between the 
leads that start and finish a section. 
These places are indicated in Fig. 3 
by the letter J and in Fig. 2 by X. 
When connecting up a wave wind- 
ing, the top and bottom leads of the 
coils at the short-throw positions 
must be bent to suit. However, on 
machines where the distance between 
the center lines of adjacent slots is 
an appreciable amount and the cross- 
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lo save time in winding and con- 
necting up such machines, special lead 
coiis are made up. These are called 
short-throw. (ST) top-lead and 
short-throw. bottom-lead coils, and 
have the leads formed short to fit cor- 
rectly at the short-throw position. 

This procedure adds further com- 
plications. as a study of Figs. 2 and 
3 will indicate that the coils at the 
beginning and ending of each section 
must have short-throw leads and that 
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wh ® 
ANS 
\ wh Short line represents coil in bottorr 
1 of slot. Long line represents coil in top 
4546  ofslot..Coil endls bent to throw 
of points marked X 





FIG. 2—WORKING DIAGRAM, A, of a three-phase, four-pole, 


90-slot, retrogressive winding with series-star connection. 


In this 


winding there are 24 phase coils—12 right-hand and 12 left-hand 


coils. 


The location of the phase coils is given in the table. 


The 


coil grouping is uneven, as there are seven coils per group in the 


first section and eight coils per group in the other. 


Diagram B 


shows how the conductors are arranged and numbered. 


* 


section of the conductor is large, it is 
extremely difficult to shape the coil 
leads to the required short throw. 





























Table I—Location of Phase Coils for Winding in Fig. 3 
Winpinc Contains 36 PHase Corts: 18 RicHT- 
AND 18 Lert-Hanp CoILs 
Bottom| Left- | Right- || Bottom) Left- | Right- 
of Slot | Hand | Hand |] of Slot | Hand | Hand 

l V 37 V Slots are numbered counter 

! 70 V 34 V clock-wise 
69 V 33 V Odd-numbered slots contain 
66 Vv 30 V left-hand coils 
65 V 29 V Even-numbered slots contain 
62 V 26 V right-hand coils 
61 V 25 V Leads go out from the bottom 
58 Vv 22 V of slots 1, 17 and 57 
57 V 21 V Star connections are made 
54 Vv 18 Vv from the bottom of slots 5, 
53 Vv 17 Vv 45 and 61 
50 V 14 V Reversing jumpers go from: 
49 V 13 V Top of slot 2 to top of slot 62 
46 ; V 10 V Top of slot 58 to top of slot 46 
45 V a V Top of slot 42 to top of slot 30 
42 V 6 Vv 
4] Vv 5 Vv 
38 Vv 2 Vv 
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these are also phase coils. Thus, 
when short-throw-lead coils are sup- 
plied, a certain number must be phase 
coils, so that with four or more con- 
ductors per slot we will have right- 
and left-hand phase coils with short 
top and short bottom leads. 

However, we can establish a rule,. 
based on the fact that there are six 
short-throw positions and at least 
twelve short-throw, bottom-lead and 
twelve short-throw, top-lead coils, as. 
follows: 

(1) The total number of phase 
coils equals the number of poles times 
the number of phases times two. 

(2) With more than one strap per 
cell, insulated separately, half of the 
total number of phase coils will be 
right-hand and the other half left- 
hand coils. 


(3) When short-top- and short- 
bottom-throw lead coils are used, the 
phase coils will be divided as follows: 
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Short lines represen? cotls 17 
bottom of slots ; 
Long lines represert coils in 
top of slots 
All poirts J coils are bent to 
shorter throw 





FIG. 3—THE HEAVY LINES show the phase coils in a three-phase, 


six-pole, 72-slot wines havin 
winding there are 36 pha 


four conductors per slot. 


In this 


se coils—18 right and 18 left hand. The 


location of the phase coils, leads, and star and reversing jumper 


connections are shown in Table I. 


* Ox 


(a) With one strap per slot, the 
total number of short-throw, top-lead 
coils per set equals six times the 
number of slots per pole per phase. 

The total number of short-throw, 
bottom-lead coils per set also equals 
six times the number of slots per pole 
per phase. 

In each of the above cases, the 
number of phase coils will be twelve 
top-lead and twelve bottom-lead coils. 

(b) To find the number of full- 
throw phase coils, find the total num- 
ber of phase coils required for the 
complete machine and from this total 
subtract twelve top-lead and twelve 
bottom-lead coils, or 24; the re- 
mainder will be the total number of 
full-throw phase coils. This relation 
is worked out in Table II for three- 
phase machines having from four to 
24 poles. 

(c) When there is more than one 
strap per coil, there will have to be: 

Six right-hand, short-throw, bot- 
tom-lead phase coils. 

Six left-hand, short-throw, bottom- 
lead phase coils. 
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Six right-hand, short-throw, top- 
lead phase coils. 

Six left-hand, 
lead phase coils. 

The remainder of the phase coils 
will be full-throw, half being right- 
hand and the other half left-hand 
coils. 

The above is for machines that 
have the beginning and ending of 
each pole-phase group insulated as 
phase coils. 


short-throw, top- 


The number of plain, short-throw 
lead coils will be equal to one less 
than the number of coils per group 
times twelve: twelve subtracted from 
this product equals the number of 
plain, short-lead coils. Half of this 
number will be short-throw, top-lead, 
and the other half short-throw, bot- 
tom-lead coils. 

Consider Fig. 3; in this winding 
there are four coils per group. Then, 
12 X 3 = 36, and 36 — 12 = 24 
plain, short-throw coils made up of 
twelve short-throw, bottom-lead and 
twelve short-throw, top-lead coils 
Therefore, the phase coils and short- 
throw coils for the winding in Fig. 
3 will be as follows: 

Thirty-six phase coils and thirty- 
six short-throw-lead coils. 

Six left-hand, short-throw, top- 
lead phase coils. 

Six right-hand, short-throw, top- 
lead phase coils. 

Six left-hand, short-throw, bottom- 
lead phase coils. 

Six right-hand, short-throw, bot- 
tom-lead phase coils. 
Six left - hand, 

phase coils. 

Six right-hand, standard - throw 
phase coils. 

Twelve short-throw, top-lead plain 
coils. 

Twelve short-throw, bottom-lead 
plain coils. 

It is obvious that care must be 
taken when recording rewinding data 
preparatory to stripping a wave wind- 
ing. The following procedure should 
be observed when taking rewinding 
data: 

(1) Record the number of slots in 
the stator. 

(2) Locate any one lead, mark the 
slot it comes from No. 1, and record 
whether the leads are from the top or 
the. bottom of the slot. 

(3) Record the type of coil; that 
is, whether it is a right-hand or left- 
hand coil. 

(4) Locate the other leads and 


standard - throw 

















: Veet } 
Table [I—Number and Kind of Phase Coils in Three-Phase | 
Machines Having 4 to 24 Poles 
Top Bottom : 
Number Total Number | Short-Throw | Short-Throw Full-Throw 
of Poles Phase Coils Phase Coils Phase Coils Phase Coils 
4 24 12 12 0 
6 36 12 12 12 
8 48 12 12 24 
10 60 12 12 36 
12 72 12 12 48 
14 84 12 12 60 
16 96 12 12 72 
18 108 12 12 84 
20 120 12 12 96 
22 132 12 12 108 
24 144 12 12 120 







































star connections, give a slot number 
and note whether they come from the 
top or the bottom; or use a conduc- 
tor number, giving the conductors in 
the top of the slot odd numbers, as 
1, 3, 5, etc., and those in the bottom 
of the slot the even numbers, as 2, 4, 
6, etc. See Fig. 3. 

(5) Locate and record the revers- 





ing jumpers as shown in Table I. 

(6) Locate the phase coils as 
shown in the table in Fig. 2, or in 
Table I. 

(7) Check for special lead coils 
and indicate them, where used, by 
slot and conductor numbers. 

It will be useless to number each 
coil in the proper sequence with steel 
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stencils, unless a proper record is 
kept of the location of the phase coils 
so that these coils may be properly 
insulated. 

A study of the above data, figures, 
tables, along with the rules given in 
the articles referred to will enable 
anyone to locate correctly phase and 
special lead coils. 


McGraw-Hill Growth 


Brings About 


Division of Executive Leadership 


ECENT growth and expansion 
R°: the McGraw-Hill Publish- 
ing Company have led to action 
by the Board of Directors, it was an- 
nounced Nov. 1, 1928, separating 
the offices of Chairman of the Board 
and President of the company, both 
of which have hitherto been held by 
James H. McGraw. Under the new 
plan of organization Mr. McGraw 
will continue as Chairman of the 
Board. Malcolm Muir, formerly 
Vice-President, has been elected 
President of the company and Chair- 
man of its Executive Committee. 
James H. McGraw, Jr., Vice-Presi- 
dent and Treasurer, has been elected 
Vice-Chairman of the Board, and 
Chairman of the company’s newly- 
created Publishing Committee. 
Through merger and purchase in 
recent months the McGraw-Hill 
Publishing Company now comprises 
nine subsidiary and associated com- 
panies publishing business and in- 
dustrial magazines, engineering 
books, catalogs and _ directories. 
Twenty-four magazines serving ten 
fundamental industries and covering 
business broadly are published at 
such widely distant points as New 
York City, Chicago, San Francisco 
and London. The direct effect of this 
co-ordination of related publishing 
interests will be to enhance publish- 
ing facilities for the group as a whole 
beyond those which any single paper 
or lesser group might enjoy. At the 
same time, the official announcement 
of the Board of Directors points out, 
these developments have greatly mul- 
tiplied executive responsibilities and 
have necessitated a readjustment of 
the administrative duties of the com- 
pany’s principal officers. 
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Mr. Muir will be the chief execu- 
tive of the McGraw-Hill Publishing 
Company, with full authority and 
responsibility for the operation of 
the company’s business. He has been 
with the organization for the past 23 
years and has been identified with 
many phases of its activities. Dur- 
ing the past ten years particularly he 
has taken an active part in each step 
of the company’s growth. He has 
been a leader in the work of the 
Associated Business Papers, serving 
as President in 1925-1926, and has 
been an important factor in raising 
the publishing standards of the 
business papers. 

Mr. McGraw will continue no less 
actively in the work but will be 
enabled to devote himself more freely 
to the inspiration and guidance of the 


‘editorial leadership of these many 
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publications to which he has given 
such absorbing interest for so many 
years. 

In the broadened scope of the 
company’s activities with its cor- 
respondingly greater responsibilities 
and opportunities for service, this 
division of the top burden of execu- 
tive direction brings new strength to 
the organization and promise of an 
increased capacity for service to 
industry. 

Mr. Muir’s proven sympathy and 
enthusiasm for the principles for 
which McGraw-Hill papers have 
stood so consistently for so long is a 
complete assurance of their continu- 
ance as the basic policy of this house. 





Committee Appointed on 
Heavy-Duty Anti-Friction 
Bearings 


George T. Snyder, chairman of the 
Iron and Steel Division of the Ameri- 
can Society of Mechanical Engineers, 
has announced the appointment of a 
Division Sub-Committee on heavy- 
duty, anti-friction bearings. The 
personnel of this committee is as fol- 
lows: Lane Johnson, chief engineer, 
United Engineering & Foundry Com- 
pany, Pittsburgh, Pa.; C. H. Hunt, 
chief engineer, Weirton Steel Com- 
pany, Weirton, W. Va.; R. C. Stiefel, 
engineer, Ellwood City, Pa.; H. E. 
Brunner, chief engineer, SKF In- 
dustries, New York, N. Y.; G. C. 
Farkell, superintendent, Rolling Mills, 
National Tube Company, Lorain, 
Ohio; W. Messinger, Hydraulic Tool 
Works, D Street, Philadelphia, Pa. ; 
Sidney G. Keon, secretary, associate 
editor, Iron Age, New York City. 


















, NHESE are the days when the 
short daylight period empha- 
sizes the need for adequate 

artificial lighting. It has been proved 
by actual test that increasing the 
lighting intensity in a factory from 
an average of around two foot can- 
dles to over ten foot candles has in- 
creased production 12 per cent or 
better. This indicates an important 
opportunity for production economies 
to the plant manager and his serv- 
ice staff. 

Among the things to do, that will 
offset the lack of adequate natural 
lighting in the morning, and partic- 
ularly in the afternoon hours, is to 
go over the entire layout with a view 
to determining whether or not the 
present circuits are adequate to carry 
an additional load so that the present 
outlets may be supplied with lights of 
higher candle power. If not, con- 
sider the cost and advantage of in- 
stalling new circuits so arranged as 
to supplement or replace the present 
outlets with a view to bringing up the 
average intensity of lighting through- 
out the plant to accord with modern 
practice. 
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—Brighten-Up 





the Dark Days 


C.STANLEY TAYLOR 


Compares daylight and artificial lighting effects 
in the plant of James Lees & Sons Company 
Bridgeport, Conn. 


Another point is to check over the 
reflectors that are used. Many ad- 
vances have been made in design of 
reflectors, both of the open and in- 
closed types, and their proper use 
has often increased the lighting with- 
out increasing the electric load. by an 
amount sufficient to justify the ex- 
pense of new equipment the first 
year. 

Whether or not new fixtures are 
determined upon as being necessary, 
the effort immediately to clean and 
polish all of the reflectors in place, 
also clean the globes and replace those 
which have begun to discolor, will be 
worth all it costs. It should be re- 
membered that dust and slight dis- 
coloration on the globes or dirty 
reflectors will drop the lighting effi- 
ciency by 40 per cent within a short 
period after new equipment is in 
place, making this one of the most 
important maintenance problems in 
the plant where lighting is a primary 
requisite. 

Another aid to better lighting is 
the repainting or cleaning of walls 
and ceilings. If repainting is neces- 
sary, the use of high-grade paints of 
maximum reflecting and. diffusing 
power is recommended with a definite 
preference for the semi-gloss or egg- 
shell finish. 

Artificial lighting is not the only 
thing to keep in mind, for every extra 
minute that natural lighting can be 
utilized saves on the power bill. 
Hence, window cleaning should be on 
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DARK DAYS have no influence on 
production in this go The daylight 
view at the left indicative of the 
means used to eliminate shadows. At 
the right, a view at night. Holophane 
No. 621 units are shown mounted 12 ft. 
above the working plane with four 
units allotted to each 21 x 24-ft. bay. 


the maintenance program at this time 
of the year, especially if a regular 
schedule of adequate frequency of 
window cleaning is not followed. 

One more thing to be done is to 
consider the use of special light dif- 
fusing and reflecting glass in the up- 
per parts of windows, which are 
depended upon as the source of light 
for deep rooms. There are a number 
of prismatic glasses, which have the 
property of throwing the light rays 
in a horizontal direction, and which | 
have a marked capacity for improving 
the lighting in the areas remote from 
the window. Although such glass is 
of higher cost than the ordinary fac- 
tory ribbed glass or rough wire glass, 
its use may be worth while in a few 
windows where this extra lighting is 
desired. 
























































tion any other branch of engi- 
neering that calls for so broad a 
scope as that of industrial engineering. 
Every week and sometimes every 
day a new problem arises involving 
a different branch of engineering. 
The following will illustrate how the 
problems come. 
The steam system becomes un- 
balanced and a study must be made 
as to how it can be stabilized. Greater 


[: WOULD be difficult to men- 





use of exhaust steam must be found 
or power must be generated with less 
production of exhaust steam or pro- 
duction in various departments must 
be scheduled so as to avoid peak 
loads. 

Labor is very high in one depart- 
ment and some way must be devised 
to handle material mechanically, to 
reduce that cost. 

Some one suggests that waste 
material be processed in a different 
manner so that it will be more sale- 
able and the best method for so doing 
with estimated cost must be reported 
to the management on the following 
Tuesday. 

One department is experiencing 
corrosion of metals and some non- 
corroding metal with all the resist- 
ance of a steel alloy must be secured 
at a price of not over L5c. a Ib. 

It is suddenly discovered that the 
offices are poorly heated, ventilated 
and lighted and new systems must be 
worked out. 

A new filtering agent is developed 
but its use involves major alterations 
in screens, washing, recovery and 
mixing, all of which must be devel- 
oped in design, and costs estimated, 
to determine the possibility of using 
the new agent. 

There is a demand for an auto- 
matic machine, never before devel- 
oped, to perform a certain operation 
now done manually. 

A proposal is made to run another 
railroad track in the yards and a lay- 
out must be made. 





634 






Hant Endineers| 


Conducted by F. M. GIBSON, Consulting Editor. 


Plant Engineer at American Sugar Refining Company 


A request is made for a study to 
determine how fire insurance rates 
may be reduced. 

A new product is to be produced 
which will require refrigeration. 

Additional equipment is installed, 
causing an overloading of electric 
transmission lines, and a study must 
be made to determine how far it is 
necessary to go in redesigning the 
system. 

Columns in a certain building show 
settlement and the cause must be 
determined and corrected. 

Lubrication costs rise and must be 
investigated. 

It becomes necessary to* interlock 
electric controls of certain groups of 
equipment to safe-guard against acci- 
dent or spoilage of goods. 

The legislature passes new sanitary 
or labor laws and a survey must be 
made to determine what is necessary 
to comply with them. And so we 
might go on for several pages. 

It is expected of the industrial en- 
gineer that he be able to solve these 
problems quickly and to give a rea- 
sonably accurate estimate of the 
costs. To do so he must have a 
knowledge of advanced engineering 
in all branches or know where to get 
it. He must read widely in technical 
publications and also secure proceed- 
ings of engineering societies. In 


technical readings he has publications 
such as Industrial Engineering to 


yr 








cover the field for him, but the same 
does not hold true in engineering so- 
cieties. 

In the A.S.M.E. the members are 
divided into 16 professional divisions 
and it is considered by the officers of 
the society that a number would be 
interested in probably 3 divisions. 
Most industrial engineers are in- 
terested in 6 divisions and in certain 
industries such as wood and textile it 
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means 7 divisions. Even these divi- 
sions do not cover his field in such 
branches as electrical, civil, heating 
and ventilating, refrigeration, acci- 
dent and fire prevention and maybe 
‘some other branches. Then, in addi- 
tion to all of these, he wants infor- 
mation regarding the ability of con- 
tractors and consulting engineers to 
perform the peculiar tasks that he has 
in hand. 

It is not possible for one man ‘to 
thoroughly cover such a field and, as 
a rule, industrial firms are not overly 
liberal in supporting a large staff. 
There is a limit to the number of 
periodicals that can be read and to 
the number of societies that can be 
joined. Therefore the engineer must 
depend heavily upon a wide acquaint- 
ance in his profession. Among 
these he will usually find one who 
has had experience in the particular 
problem in which he needs assist- 
ance, 

The most valuable help is discus- 
sion of timely subjects. This can be 
obtained in a broad way only by 
regular meetings of a group of indus- 
trial engineers. That has been my 
experience and I know nothing better 
to build up information than such an 
organization. It need not be a large 
organization: a half dozen engineers, 
meeting every month, is sufficient for 
a beginning. An organization is 
forming in New York and there is 
talk of one in Philadelphia. Why 
don’t you start one? 


* * .*& & 


It is a rare pleasure for an indus- 
trial engineer to be engaged in the 
layout of a complete new system of 
transmission lines for a plant. Most 
of his time devoted to transmission 
of electricity, steam, water, air or any 
other commodity is limited to in- 
creases or alterations for a single in- 
stallation. Usually the problem is 
confined to securing sufficient supply 
from the nearest point possible and 
is not extended to the consideration 
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of the effect of new transmission 
lines upon existing lines through 
which the additional lines must travel. 
In the course of a few years, what 
was once a good system becomes a 
ramification of overloaded and under- 
loaded lines resembling somewhat the 
roots of witch grass. 

Often times the installation of 
additional equipment increases the 
amount of transmission to the extent 
that the overloading of existing lines 
is sufficient to make a revision of the 
general system profitable. Some engi- 
neers make the mistake of including 
the cost of revision of the transmis- 
sion system in the cost of installation 
of the new equipment. This increase 
of installation cost is sometimes 
ruinous to the estimated savings to be 
obtained by the new equipment and 
fosters opposition from those who 
are more interested in the benefits of 
the new equipment than they are in 
transmission losses. More often, the 
lack of time or funds postpones the 
revision of lines to a later date which 
somehow or other never arrives. 








Most industrial engineers are so 
occupied that they have little oppor- 
tunity to review their transmission 
systems and estimate the savings that 
could be effected by revision. Re- 
gardless of the reason for the condi- 
tion, many of the older plants would 
find a handsome profit in redesigning 
their transmission systems. 


* * * * 


A great deal of consideration is 
being given in technical papers to the 
balancing of steam systems particu- 
larly by the use of higher steam pres- 
sures. The subject matter in these 
discussions refers almost entirely to 
the method of generating steam and 
power. To my mind this is a one 
sided discussion and is the secondary 
step in arriving at the correct solu- 
tion of the problem. The error lies 
in taking present demands for heat 
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and power as a basis for determining 
the type of equipment for generating 
power and the boiler steam pressure 
in the future. 

Present demands are usually not re- 


duced to an economical amount. In 
some plants heat is used inefficiently 
for the reason that if it is not used, 





exhaust steam will be blown into the 
atmosphere. Other plants could use 
more electric drives profitably but 
refrain from doing so because addi- 
tional power would create more ex- 
haust steam which would overload 
that system. 

{ have also found that in plants not 
suffering from unbalanced steam sys- 
tems, heat and power is being wasted 
and in some cases a sufficient amount 
of either is not being used. 

Vassar College revised its heating 
system and saved 20 per cent in fuel 
used. In another case, a power plant 
was built on Long Island and after 
its installation a survey of the use of 
power resulted in a reduction of 30 
per cent in its use. These are the 
things that should be done before the 
demand for heat and power is estab- 
lished as a basis for determining gen- 
erator equipment. 


* * * x 


There are many ways of rebuking 
mechanics for poor workmanship. 
The most effective one that I ever 
heard was used by Dan Hickey. 
After surveying a piece of work that 





was considerably out of line, he 
turned to the mechanic who was re- 
sponsible and remarked : 

“Looks as though you had made 
it yourself.” , 


A y 
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It is always better to use standard- 
ized equipment, but in industrial 
work it is not always possible. Equip- 
ment is not placed on the market 
unless it has a sufficiently large field 
of application to warrant its manu- 
facture in reasonably large quantities. 
Hence it is unreasonable to expect 
that there will be standard appliances 
to fit the peculiar problems of the 
individual industry or plant. 

The industrial engineer is usually 
justified in developing home made 
equipment regardless of those who 
have been criticizing him. For in- 
stance, materials handling has been 
intensively developed in recent years, 
but there are many needed appliances 
that are not on the market. Particu- 
larly is this true in the handling of 
slings of boxes or bags. 

Many plants receive their raw 
material in heavy containers and it is 





not practicable to unload them, in 
individual units from boats, cars, and 
in some cases from trucks. It is 
necessary to unload them in slings 
and men are needed at each transfer 
point to unhook and rehook the 
slings. An appliance for automat- 
ically transferring the slings would 
save a great deal of labor, and if an 
engineer wants one he will have to 
develop it. In fact, one engineer has 
already done so. 

However, it is likely that in the 
near future there will be but little use 
for such an appliance as it is better 
engineering to break up the sling load 
as soon as possible and deliver the 
containers individually on a conveyor. 
In some cases very ingenious 
machines have been developed for 
separating the sling loads into a con- 
tinuous stream of individual units 
delivered to a conveyor. The greatest 
need in this system is an automatic 
scale that will weigh rapidly and with 
sufficient accuracy, particularly when 
weights are to be obtained for im- 
port tax. 
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HERE IS A PLACE where you can get some inside information when you 
get stuck. The only restriction 1s that you do a good turn to the other 
fellow when he asks a question that you can answer from your experience 


(QUESTIONS | 
Asked and Answered 


I by Readers 








Calculating Size of 
Transformers Required 


The power requirements of our plant 
aggregate 1,865 hp., and are supplied by 
steam engines. We are going to change 
to electric drive, using 440-volt induc- 
tion motors ranging from 10-hp. to 
100-hp. rating. Power will be pur- 
chased at 2,300 volts, three-phase, 60 
cycles, and stepped down to 440 volts 
by a bank of three, single-phase trans- 
formers connected delta-delta. Will 
readers please tell me (1) how to calcu- 
late the size of transformers required to 
deliver 1,865 hp. (actual load), allowing 
for usual losses and slight overloads at 
times. (2) What current in amperes 
will be carried by each line in the pri- 
mary and secondary sides of the trans- 
formers at full load? (3) Will a choke 
coil be necessary in the primary side? 
If so, what size should it be? G.F.A. 
Marseilles, Ill. 


* * * 


Method of 
Calculating Torque 


I understand that the torque of a motor 
is expressed as the pounds pressure ex- 
erted at a distance of 1 ft. from the 
center of the armature. Is this correct? 
Will someone also please tell me how 
to calculate the torque exerted by the 
shaft of a drum that is driven by a 30-hp. 
motor (which has a torque of 200 lb.-ft. 
at 800 r.p.m.) through a twenty-tooth 
motor pinion meshing with a 200-tooth 
gear? L.A.]J. 
McKeesport, Pa. 


* -K *K 


How Can Better Painting 
Results Be Obtained? 


Our production program calls for con- 
stant operation; in other words, we run 
both day and night up to Saturday noon. 
The plant is closed down from Saturday 
noon to Monday morning. Manufactur- 
ing processes are done in the presence 
of a great amount of moisture, heat and 
more or less condensation during the 
winter months. As a consequence it is 
almost impossible to have dry surfaces 
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to paint over them. What can we do 
to insure better results than we are 
getting at the present time? We realize 
that conditions are bad, but believe that 
there must be some way of minimizing 
their effects. R. E. 5. 
Woonsocket, R. I. 


* * j*«K 


This Casting Cracks After 
Being Arc-Welded, Why? 


I am troubled with castings cracking 
after they have been electrically welded 
and want to know if there is any remedy 
for this other than pre-heating? The 
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CAST IRON PIPE having slag holes 
at A, blow holes at B, and cracks at C 
that showed cracking at welds after 
the welding was completed. 


cast iron pipe shown in the accompany- 
ing illustration weighs 200 lb., is from 
4 to 3 in. thick and has slag holes at 4, 
blow holes at B, and cracks at C in the 
walls. All welding was done in the 
usual manner to eliminate the above de- 
fects using 4-in. C.I. welding rods but 
after the welding was done cracks ap- 
peared at the welds. Other welders can 
probably help me with this problem, 
which is so costly and annoying. C.A. 
Huntington, Ind. 


x £ * * 


What Is the Theory of 
This Relay? 


In a G. E. type T A, K-6 voltage regu- 
lator there is a relay magnet whose 
winding consists of two separate coils 
with three main taps A, B and C. What 
I would like to know is, what is the 
object of having half of this magnet 
winding in the circuit continually, and 
the other half in the circuit only when 
the main contacts are closed? 

Weiston, W. Va. A. H. 
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Correct Thinning Solution 
for Stock Paints 


We have our own paint shop and carry 
a fairly large supply of maintenance 
paints in stock. Some of these are oil 
paints, and some are enamels. After 
having been opened, some of the con- 
tents used, and then closed again for 
later use, we find considerable thinning 
necessary when desired again to use. 
We would like to know the correct 
thinning materials to use. Is there any 
general guide that can safely be used in 
solving this problem? Your suggestions 


will be very much appreciated. G.E. F. 
Yonkers, N. Y. 


* * * x 


Why Does This Hemp-Cord 
Copper Cable Break? 


We experience a peculiar trouble with 
the cable of one of our three-phase, 
single-circuit, 60-cycle 42,000-volt trans- 
mission lines located in the tropical 
region where for four months of the 
year high winds carry salt and sand. 
This line consists of a single run of 
steel towers 600 ft. apart on which the 
2/0 B&S gage, 6-strdnd hemp-cored 
copper cables are suspended in triangle 
position. The trouble is that the cable 
breaks frequently at about the middle 
of the span. Two or three wires in a 
strand usually part before the final 
break, which condition can easily be 
noted when examining the cable. Black 
spots show at the point of fracture and 
the hemp cord shows signs of being 
rotten and bleached out, although in- 
stallation was made in 1914. In differ- 
ent places along the cable surface a 
black putty substance has been creep- 
ing out between the wires where it con- 
centrates and forms small eruptions and 
gives the cable an oily appearance. This 
problem must be solved soon, so can 
someone advance a reason for the fre- 
quent breaking which occurs both in and 
out of the high-wind period and tell us 
what we can do to prevent the recur- 
rence? I shall be very grateful for the 
suggestions of other readers who may 
have experienced similar troubles. 

Orizaba, Mexico. BiG. 














ANSWERS Received to Questions Asked 





Can Formation of Static on 
Belts Be Prevented ? 


I should like to know if leather belts 
can be treated to prevent the formation 
of static electricity. Grounding by 
means of acomb or collector will drain 
off the charge, but I should like to pre- 
vent its formation, if possible. When 
belts are operating in the presence of 
explosive dust or fumes, I feel that 
there is always a chance of the dis- 
charge between the belt and a comb 
causing an explosion. If anyone has 
solved this problem, I shall be grateful 
for the details. 

Chicago, IIl. L.C.W. 


NSWERING L. C. W.’s question, 
A I have found that trouble with 
static is greatest where the belts 
slip, and where the joints in the belts 
are made by metal fasteners which are 
badly made. It is desirable that there 
should be but one joint in the belt if it 
is made by a metal fastener, The body 
work of the machine should be grounded, 
as well as the shafting. Reducing the 
static in the belt by means of a metal 
comb is effective, but in cases and where 
explosive dust is present, it is best to 
use two or three combs equally spaced 
along the belt in order to reduce the 
amount of sparking as the static leaves 
the belt. When the belt is bone dry the 
trouble is more pronounced than when it 
is moist, which makes it desirable to use 
a dressing on the belt to keep it moist. 
Brentford, England. W. E. WARNER. 


HE THING which causes the 

collection of static electricity on 

belts, answering the question 
raised by L.C.W., is the friction be- 
tween the belt and the air with which 
the belt comes in contact. The belt 
must be moving at or above a certain 
critical speed for the static to collect. 
This should suggest at once a change 
in the system of pulleys and belts so 
that the fastest belt in the place where 
an explosion might occur, would operate 
at a speed below the critical static 
speed. Of recent years many applica- 
tions have been for the economical ap- 
plications of speed-reducers consisting 
of worm and worm-wheels running in 
oil; if such a speed-reducer may be 
employed, then of course, no danger 
from static will exist. 

L.C.W. does not say that his belts are 
motor driven, but if they are, d.c. motors 
should not be employed in a place where 
gas or dust may be exploded by the 
sparking at the brushes. There is much 
more danger of sparks from motors 
causing an explosion than from belts 
driven by motors. A good arrangement 
would be to have the driven equipment 
separated from the driving equipment 
by a brick wall to isolate the explosive 
mixture, then pass the drive shaft 
through an air tight bushing in the 
wall. If the high-speed belt drive must 
be kept, it is believed that it should be 
possible to ground the belt with a 
“comb” for removing the static as it 
forms and thus preventing its collection 
up to the capacity of the belt when it 
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may discharge in a hot spark to some 
nearby object. The protection offered 
by the grounded comb arrangement is 
the same as that provided by a lightning 
rod on a farm house. With the belt; 
the comb of metal with very sharp points 
should be so close to the belt that a 
discharge takes place continually at a 
relatively low potential, this will prevent 
the collection of any great quantity of 
electricity and then prevent the forma- 
tion of a hot spark which would ignite 
gas or dust. D. W. BLAKESLEE. 


Electrical Engineer, 
Pittsburgh, Pa. 





Will New Brush-Holders 
Keep These Machines 
From Sparking? 


We have four old Western Electric, 
400-kw., 110-r.p.m., 250-volt generators 
using radial box-type brush-holders. 
These machines were originally de- 
signed for 125-volt operation, but five 
years ago were. rewound for 250 volts, 
and the thickness of the brushes cut in 
half. We have tried five or six differ- 
ent grades of brushes, but have not 
found one that is entirely satisfactory, 
as they all spark, cut the commutator 
or are noisy. The brushes used meas- 
ure 4 in. x 2 in. x 9 in. long. The 
commutators are undercut and slightly 
out of true, and I am _ wondering 
whether reaction-type brush-holders 
will clear up this trouble, but do not 
want to go to the expense of installing 
them unless it is necessary. I wish 
that readers would give me the benefit 
of their experience in solving problems 


of this sort. 
Bloomfield, N. J. H.F.K. 


EPLYING to H.K.F., the informa- 

tion is not complete enough to give 

a positive diagnosis. There are 

many causes which might contribute to 

the troubles mentioned, but we can go 
into only those indicated by the data. 

Quite likely the brushes are too thin 
to give time for current reversal. As- 
suming that the turns were doubled in 
doubling the voltage, the original num- 
ber of ampere turns must be reversed, 
but in half the time. When rewinding a 
machine under ‘such conditions it is 
quite common practice to reduce the 
brush thickness, but not by 50 per cent. 
A 4-in. brush is exceptionally thin for 
a 400-kw., 250-volt generator. The re- 
ported brush length of 9 in. may be 
an error, but if it is correct the weight 
would give it such great inertia that it 
could not follow the commutator surface 
without excessive pressure. 

A brush, and the parts of the holder 
which follow it, should be as light as 
practicable, to make good contact. pos- 
sible with reasonable pressure. I should 
not consider using a brush more than 
2 in. long. It is a mistaken notion that 
the life of a brush is in proportion to 
its length. I have in mind a case where 
new brush-reaction holders with 14-in. 
brushes were installed on a motor that 
had been wearing 4-in. brushes down 
more than 4 in. a week. Five years 
later this motor was commutating per- 
fectly, and the spare set of brushes was 
still on the shelf. Although this is an 


extreme case, it indicates the falsity of 
attempting to get long brush life 
through extreme length of brush instead 
of by proper commutation. Of course, 
short brush life is only a small part of 
the cost of poor commutation; heating, 
worn commutators, and constant at- 
tention, cost many times the price of 
the brushes. Epwarp D. Carter. 
Engineer, 


The Bayliss Company, 
Bloomfield, N. J. 


NASMUCH as H. F. K. has tried 

out a number of different kinds of 

brushes without success, and assum- 
ing that the machines are not over- 
loaded, there is a possibility that the 
trouble is of mechanical rather than 
electrical origin. 

For example, if the machines are not 
resting on a very secure foundation, 
vibration may be causing the trouble. 
I had one experience where severe 
sparking of a gear-driven machine was 
caused by running the gears at a pe- 
ripheral speed of more than 1,400 f.p.m. 
Also I recently heard of a case where 
sparking and cutting of the commutator 
was cured by keeping the windows 
closed on the windward side of the 
power house. The soil in that locality 
was a light gritty sand and enough was 
carried into the generator room to cause 
all the trouble. 

If H. F. K.’s machines are belt driven 
a poor belt joint may cause the trouble. 
He mentions that these are old machines 
and if the bearings have worn down con- 
siderably this condition will result in 
unequal air gaps which in turn will 
cause the brushes on some studs to 
spark, and not on others. 

Scotia, N. Y. R. F. EMERSON. 


these machines were rewound from 

125 to 250 volts would increase the 
voltage between segments, and this is 
liable to cause sparking. 

The brush-holders must be rather ex- 
traordinary to take a brush 9 in. long 
and if they are old style may not be set 
at an angle sharp enough to prevent 
chattering. If they are set at an angle 
the commutator should run against the 
brush, so that it can lift in case the com- 
mutator has high spots. Reaction-type 
brush-holders are excellent in this 
respect. 

The commutators are admitted to be 
“slightly out of true” which is sufficient 
in itself to cause sparking. They should 
be trued up with a commutator turning 
device. 

I know of a 25,000-kva. rotary con- 
verter that has been sparking for years. 
The designers have done all sorts of 
things to it, but it still sparks with ap- 
parently no ill effects, and carries its 
load admirably, better in fact, than some 
others that do not spark. So poor com- 
mutation may not necessarily do harm. 

Epwarp A. GIBBS. 


I: REPLY to H. F. K., the fact that 


Boston, Mass. 
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ANSWERS Received to Questions Asked 








How Would You Start the 
Motor in This Case? 


In our plant we have hand starting 
compensators on four similar 60-cycle, 
600-volt, 150-hp. motor drives. So far, 
we have not had any trouble, neither 
do we anticipate any, but because we 
do not carry spare compensators I 
would like to have some reader tell me 
how one of these drives could be started 
in case the transformer inside a com- 
pensator should break down? Other 
readers probably have had experience 
along this line which might be of value 
to the rest of us. B. P. 
New Bedford, Mass. 


N REPLY to B.P., I would suggest 

that if a starter burns out that he 

extend the six terminals comprising 
the starting element of an adjacent 
starter to the corresponding terminals 
of the defective starter, after removing 
the auto-transformer. In this way he 
can start the motor in the usual man- 
ner, using the low voltage from the 
good starter. The only precaution that 
need be observed is not to start both 
units at the same time. 

However, I would install a six-pole, 
single-throw, lockable-type switch. This 
switch should be opened as soon as 
possible after the starter is in the run- 
ning position and locked in the off 
position. 

The questioner does not state the 
distance between motors and starters, 
but if the cost of the above installation 
is anywhere near the cost of a new 
transformer the most logical and satis- 
factory procedure would be to purchase 
a spare. JAMEs A. CooKE. 
Woodside, N. Y. 


HE question asked by B. P. brings 

to mind a similar problem, involv- 

ing the starting of two large in- 
duction motors by one compensator, that 
was solved several years ago. He may 
be able to modify the arrangement de- 
scribed below to suit his conditions, if 
he feels justified in making the neces- 
sary changes. 

With the arrangement shown in the 
diagram, B. P. can use one compensator 
to start all four motors, one at a time, 
if they are located fairly close together. 
Otherwise it may be possible to split 
them up into groups so that two motors 
can be started by one compensator and 
the other two by a second compensator. 
He would then have two extra com- 
pensators as spares. 

As will be seen, the compensator can 
be used to start any one of the motors 
by throwing one of the double-throw 
switches to the proper position, M, N, X, 
or Y. After the motor has come up 
to speed switch 4, B,C, or D (depending 
upon which motor is being started) is 
then closed, throwing the motor directly 
across the line and the double-throw 
switch opened. The other motors can 
then be started in the same manner. 

Switches A, B, C, and D should be 
properly fused to protect the motors. 
The cost of making this change would 
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probably not be very high, as the motors 
are no doubt already equipped with 
fused safety switches; so the only ex- 
pense would be for the two double- 
throw switches, the wiring and labor. 

It is advisable to install a switch be- 
tween*the mains and the compensator to 
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WITH THIS arrangement four motors 
can be started one at a time from the 
same compensator. x 


permit adjustments and changes of 
fingers from time to time, without work- 
ing on a “hot” compensator. 

Cuas..A. PETERSON. 
Chief Electrician, 


Cold Spring Granite Company, 
Cold Spring, Minn. 





Trouble From Overheating 


of Exciter Armature 


We are having trouble with sparking 
and heating of the armature in a 
23-kw. exciter for a 75-hp. synchronous 
motor. This exciter has two poles 
with interpoles, and is compound-wound 
with automatic switch-board control. 
It is rated 18 amp., 110 volts, but the 
load seldom,if ever, rises above 15 
amp. In operation the armature be- 
comes too hot to place the hand on it, 


and the commutator blackens and 
causes excessive sparking at _ the 
brushes. Brush position has been care- 


fully checked, and the armature wind- 
ing and all connections were tested 
with a milli-voltmeter. The armature 
was replaced with a new one, but the 
same conditions developed again. 
Turning the commutator and under- 
cutting helps temporarily, but the 
trouble soon returns. Will readers 
please tell me what to do next? 

Rome, Ga. F.M. 


N his question F. M. says that he has 

checked the armature connections, 

but does not mention the field wind- 
ings. It will be advisable to look these 
over also. 

It may be that the trouble is partly 
due to heating of the motor shaft, if 
the exciter is direct-connected. If the 
motor bearing on the exciter end is 
unduly hot it should be scraped or 
otherwise treated to put it in good con- 
dition. 

Again, if the exciter is direct-con- 





nected it may not be running true. [ 
have known this to cause blackened 
commutators and arcing, especially on 
a taper fit. Under these circumstances 
the only way to true the commutator 
is to set up a turning rig and turn the 
commutator while it is in position on 
the motor shaft. 

With the present-day principles of 
designing the armature may run at a 
temperature which seems excessively 
hot to the hand, but which may still be 
within the limits specified by the de- 
signer. The temperature should be de- 
termined by a thermometer, unless the 
insulation actually smokes. 

Make sure that the interpoles are of 
the proper polarity. They should be 
connected for the same polarity as the 
main pole which they precede. Then 
check the wiring of both motor and ex- 
citer for grounds. There may be some 
leakage current that is not going 
through the exciter ammeter. Run the 
exciter for several minutes and then 
shut it down and see whether one main 
field coil is hotter than the other. li 
this is the case, it indicates that some of 
the turns of the cool one are shorted 
out. 

Sometimes one brush will are on a 
commutating-pole machine, and is usu- 
ally an indication of a shorted interpole 
field, or reversed polarity. 


Grapy H. Emerson. 
Birmingham, Ala. 


N his question, F. M. states that an 

armature that has been carefully 

checked still overheats. Assuming 
chat the commutator is in good con- 
dition and that brush position is cor- 
rect, it would seem that in some man- 
ner or other the interpoles had been re- 
versed. This may have been done by 
some one reversing the armature leads 
at the brush-holders. I would suggest 
that he reverse the interpoles and see 
if this does not correct the trouble. Per- 
haps the simplest way of doing this 
would be to reverse the armature leads 
on the brush-holders, then reverse the 
armature connections outside the ma- 
chine, so as to bring the machine back 
to its generation connection. 

When reversing the direction of mo- 
tors or reversing the armature leads for 
generation on interpole machines, this 
should always be done on the leads on 
the outside of the machine, thus revers- 
ing the armature and interpoles as a 
unit and keeping the correct relation be- 
tween armature and interpoles. 

When checking the polarity of the 
fields witha compass, in the case of a 
generator checking in the direction of 
rotation, the interpole should be of the 
same polarity as the next main field 
pole in front of it, when the current for 
checking is supplied from an outside 
source. A large lampbank or resistance 
bank must be used, so as to limit the 
amount of current flowing in the 
armature circuit. 

Buffalo, N. Y. WALTER M. RENNICK. 
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ANSWERS. Received to Questions Asked 








Should Extra Men Be Hired 
or Work Sublet? 


I should like to get the opinions and 
experience of readers in different parts 
of the country on the following ques- 
tion: Assume that the chief electrician 
of an industrial plant is capable of in- 
stalling all new equipment, but has 
only a small force of men. under him. 
When a big job is to be done, is it more 
economical or desirable to hire extra 
men at open shop wage rates to install 
the equipment, than to sublet the work 
to an outside electrical contractor? 

Providence, R. I. W.D.B. 


J pEFERRING to W.D.B.’s question, 
my experience has been that in 
; many cases it is more satisfactory 
to let construction and large repair jobs 
‘o an outside contractor than to hire 
extra men. Some of the advantages are 
that the contractor’s gang has its own 
foreman, materials, tools and so on. 

To be sure, this procedure also has 
its disadvantages, such as a frequent 
lack of co-operation between the con- 
tractor’s men and the plant operating 
force. Also, the contractor usually has 
to rush the work in order to make any 
money, and a rush job is never so well 
done as a job that is handled more 
slowly. It ’is only human nature for 
a man to leave some small detail undone, 
or slight it, if he is rushed. However, 
these disadvantages are often over- 
balanced by the advantages. 

On the other hand, if extra men are 
hired it is usually difficult to work them 
with the regular plant gangs. The plant 
electrician generally has his hands full 
with routine work, whereas the new 
men are difficult to organize and will 
not accomplish much without direct 
supervision. 

To my mind the best procedure in the 
district around Birmingham is to pro- 
cure reliable electricians from some 
company that farms out its men on 
an hourly rate. Such men are familiar 
with all the rules of the Code, and are 
specialists in their line. They are 
usually a well-paid, satisfied class of 
labor and are used to working under all 
conditions. If more than one man is 
employed, one of them is made over- 
seer or “straw” boss. These men do 
not need direct supervision and will do 
a first-class installation or repair job 
in a reasonable length of time. In the 
South there are several firms that put 
their men out on this basis. 

I know of several companies of con- 
siderable size, comprising coal mines, 
machine shops, foundries, lumber mills 
and cement plants, that find this method 
of handling extra work to be very satis- 
factory. For example, a large pipe 
foundry wanted to install an electric 
furnace, but the electrical force was too 
small to handle this job and the regular 
work. So two men were obtained from 
a contractor at an hourly rate and two 
helpers hired on an open shop basis. 
The contractor’s men took charge and 
| were assisted by the plant crew when- 
ever possible, and in a few days the fur- 
nace was completely installed. 





In another case a large mining com- 


‘pany was installing a big, automatic 


electric hoist, that was badly needed. 
When the man in charge of this work 
was taken ill a specialist was obtained 
from a contractor and put in charge. 
He was assisted by the mine force, and 
the hoist was installed in the required 
time. 

Again, these outside men are usually 
good at locating trouble if any develops 
after the job is done and being tested. 
They are also especially valuable for 
testing equipment in cases where it is 
desirable to have a disinterested party 
do the testing. 

In my estimation, this method of han- 
dling extra work when the plant force 
is too busy or too small to do it, is the 
most satisfactory. The men sent out 
have the backing of their company 
(which ordinary workmen, picked up at 
random, do not have) and are capable 
hustlers, or they would not be sent out. 

Gravy H. Emerson. 
Birmingham, Ala. 
——_>——_—_—— 


Advantages of Buying Power 
at Primary and Secondary 
Rates 


We are now buying power at 220 volts, 
60 cycles, two-phase, four-wire, with 
110-volt lighting service. Our aver: 
age demand is about 150 kw., average 
kilowatt-nour consumption, 20,800 
kw.-hr. per month. Our power bill last 
year amounted to $7,864.09. Our power 
factor is about 50 per cent, but there is 
no penalty for this. It has been pro- 
posed that we install two 100-kw. trans- 
formers at an estimated cost of $1,275 
and buy our power at 6,600 volts two- 
phase. The engineer who made the 
proposal estimates that we can save 
about $950 a year. I should like to 
know how this can be possible. Will 
some reader please explain the advan- 
tages and disadvantages of buying 
power at the primary and at the sec- 
ondary rates? 

Warren, Pa. BH. 


ITH reference to R. H.’s in- 

/ quiry, the information given is 

not sufficient to permit a com- 

prehensive answer, but by making some 

assumptions, a picture can be presented 

which will show how economies are 
possible. 

The maximum demand is not stated, 
but since an engineer has recommended 
two 100-kw. transformers it is safe to 
assume that an average was allowed on 
transformer capacity and the estimated 
figure of 175 kw. is taken as represent- 
ing the maximum demand. According 
to the figures given, 249,600 kw.-hr. is 
the yearly consumption. 

I do not know the rates that apply in 
Warren, but inasmuch as the present 
low-tension contract earned an average 
rate of 3.11 cents per kilowatt-hour on 
an annual consumption of 249,600 kw.- 
hr., the rates appear quite reasonable. 
Accordingly, hypothetical high-tension 
rates are assumed to be about $20 an- 
nually per kilowatt of maximum demand, 
with energy charges of 1 cent per kilo- 
watt-hour for all electricity consumed. 
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Allowing 2 per cent transformer losses, 
the energy consumption would be 254,- 
592 kw.-hr. yearly. 

Electricity costs would be 175 kw. 
maximum demand X $20 per kilowatt = 
$3,500 demand charges, plus 254,592 
kw.-hr. at 1 cent per kilowatt-hour which 
equals $2,545.92, or a total of $6,045.92. 

Eleven per cent carrying charges on 
$1,300 in transformer costs for interest, 
depreciation and insurance amount to 
$143 annually. This sum added to $6,- 
045.92 gives an over-all high-tension 
cost of $6,188.92. 

If all of the facts were known, ac- 
curate figures could be given, but the 
above will show the possibilities of a 
high-tension contract. 

Disregarding the economic situation, 
the respective merits of high- and low- 
tension service depend entirely on the 
central station’s plant layouts. On a 
high-tension contract, the local electric 
company might supply two or even three 
looped feeders. Or only one may be 
furnished and that have low-tension cus- 
tomers served from it; this is an un- 
desirable condition. If the low-tension 
service is from a network system, the re- 
liability of the service would probably 
be better than in the case of high-tension 
service. 

The next point to consider is voltage 
regulation and this, too, depends solely 
on the central station’s facilities. Either 
high- or low-tension supply, or both, 
may be served through regulators. 


J. J. O. Covineton. 
Assistant Power Engineer, 
The United Electric Light & Power Company, 
New York, N. Y. 


N HIS question R. H. does not give 

sufficient information regarding the 

rate situation to make it possible to 
compare the cost on the basis of primary 
and secondary rates. Naturally there 
would be no advantage in making the 
change unless there was a saving. 

Fundamentally, the investment of 
$1,275 by the customer in transformers 
would relieve the utility company from 
the interest on this investment as well 
as the care and maintenance of the unit, 
which is usually calculated on the basis 
of at least 10 per cent of the investment 
or, in this case, $127.50 per year. It is 
assumed that the details of the high- 
and low-voltage switching equipment 
are taken care of. Purchasing current 
at 6,600 volts would relieve the con- 
sumer of an increase in the kilowatt- 
hour rate to take care of the iron losses 
in the transformers. 

The questioner’s average monthly 
load factor being less than 30 per cent 
would make these losses quite an item, 
unless the transformer bank could be. 
switched off when not in use. 

If the rate includes a demand charge 
as well as an energy charge there may 
be no advantage in purchasing on a 
primary basis unless the load conditions 
are carefully reviewed. 


C. O. von DANNENBERG. 
New York, N. Y. 
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ANSWERS Received to Questions Asked 





How Many Maintenance 
Men and Why? 


Our maintenance department has been 
criticised for having what is consid- 
ered to be too many men. For exam- 
ple, it requires the full time of three 
men to service about 200 motors, total- 
ing 1,785 hp., and their attendant 
equipment. But it seems as though 
two men should be able to do this 
work. I do not want to mention the 
nature of our product, but I wish that 
readers in every industry from metal 
working to food products, would ad- 
vise me just what their yardstick is 
for determining the number of main- 
tenance men required for their plants. 
Is it based on the horsepower of the 
motors, on the number of motors and 
machines, or on the quantity of the 
product handled? he aE 
Bridgeport, Conn. 


EFERRING to S. Y. K.’s question, 
R in our factories the maintenance 
men are expected to be familiar 
with all of the equipment and work in 
every part of them. We do not divide 
the equipment into sections, nor expect 
any man to handle only so many motors. 
On the contrary, our men can and do 
work wherever needed, and the number 
of men necessary is naturally determined 
by the amount of work and repairing. 
At present we are operating 635 mo- 
tors ranging from 4- to 50-hp. rating. 
In our electrical department there are 
two repair men. These men take care 
of all installation work, oiling, general 
maintenance, and all repairs, except re- 
winding. Our average rewinding and 
coil repairing bills are about $125 an- 
nually for the entire electrical equip- 
ment. Regular inspection, oiling, and a 
standard overhauling schedule keeps the 
repair bills down, although our plant is 
engaged in textile work, and some of 
the equipment gets considerable abuse. 
Ansonia, Conn. W. TL: &. 


FIND that S. Y. K. does not give 
much information as to what he 
means by maintenance. If his three 
men who take care of 200 motors of the 
size indicated, have to make all repairs 
such as winding armatures and repair- 
ing bearings, they have their hands full. 

If they do oiling, greasing, renew 
brushes, adjust brush-holder rigging, 
cleaning, exchanging armatures or ro- 
tors or field coils in d.c. machines, as 
well as maintain the switching equip- 
ment, feed lines, and lighting equipment, 
they still have all they can do. But, if 
the maintenance men are only shop re- 
pair men, who repair commutators, 
armatures, coils; contactor boards, etc., 
it would seem that they do not have 
enough to do. 

There are so many factors entering 
into the operation and maintenance of 
motors as used in the various industries 
that each plant must be considered as a 
separate problem, and it would be un- 
wise to consider a metal working plant 
and a food factory on the same basis. 
Are d.c. or a.c. motors used? Are 
sleeve-bearing or anti-friction bearings 
used? Are the motors overloaded? 
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Must they run in dust and dirt? Do 
they operate continuously or may they 
be stopped for cleaning and adjust- 
ments? These and many other things 
must be known to be able to say if more 
than the three men should be employed. 
D. W. BLAKESLEE. 


Electrical Engineer, 
Pittsburgh, Pa. 


O DETERMINE the number of 

men required to properly service 

a given number of motors as re- 
quested by S. Y. K. in the September 
issue, several factors must be considered, 
namely: (1) Ability of electrician as an 
inspector, (2) accessibility of equipment, 
(3) operating conditions, (4) type of 
motors ard control. 

The writer has in mind one plant 
where one man working 10 hr. per day 
maintains over 300 a.c. motors from 
4 to 75 hp. Another case in the same 
plant, one man and his helper are kept 
busy 10 hrs. per day maintaining 35 d.c. 
motors and their control. 

In the first case all motors are on 
floor level, easily accessible, operate 
under normal starting and running con- 
ditions and compressed air is available 
at each motor for cleaning. 

In the second case 20. motors and 
their controllers are located on cranes 
handling hot steel, the rest operate 
auxiliary rolling equipment. These d.c. 
motors operate under very severe condi- 
tions, have complicated controls and re- 
pairs and the inspection must be carried 
out during short-stop periods. These 
two cases are extremes, but serve to 
bring out the fact, that the number of 
men required depends on the conditions 
in the plant which often vary widely in 


similar plants. G. LINDGREN, 
Hudson Valley Coke & Products Company, 
aroy, . Z. 





Accuracy of Tachometer and 
Revolution Counter 


Will readers please tell me of thei 
experience in the use of hand tachom- 
eters as compared with the well-known 
revolution counter and stop watch? I 
want to compare the accuracy of the 
two methods, and also find out whether 
any tests have been made to determine 
the errors due to the human equation 
when using the revolution counter and 
stop watch. W. 
Jersey City, N. J. 


HEN comparing the accuracy 

of the usual type of hand 

tachometer and revolution coun- 
ter, as mentioned by W. T. C., it is 
necessary to take into account just how 
accurately one wishes to measure or 
test the speed. I have never found a 
speed counter that was actually in error ; 
on the other hand the inaccuracy due 
to the timing and in the watch itself has 
amounted to as much as 5 per cent. 
Although this value is an extreme figure 
it was obtained during a test in compari- 
son with a hand tachometer that had 
been carefully checked and calibrated. 
Naturally the advantage of being able 


Industrial Engineering — Vol.86, No.12 


to note any instantaneous change of 
speed by means of a tachometer is some- 
thing that only this type can give. 

On the other hand a tachometer must 
be carefully checked at frequent inter- 
vals, say at least once a week if it is in 
daily use and a general check should 
be made once a day if the instrument 
is used in testing work where there is 
much speed variation. 

For making routine or load tests 
where the speeds remain fairly constant 
throughout the tests I have found that 
a speed counter is sufficiently accurate 
to, say, within 2 per cent, but where 
extreme constancy of speed is required 
nothing but some form of tachometer 
will do and it should be carefully checked. 


C. O. von DANNENBERG. 
New York, N. Y. 





Comment on D. W. Blakeslee’s 
Reply to W. T. C. 


N HIS reply to W. T. C., D. W. 

Blakeslee very clearly shows the 

difficulty of obtaining exact results 
with the ordinary revolution counter, 
such as is generally used for testing the 
speed of machines. He has evidently 
developed a very clever technique in 
order to overcome the inherent diffi- 
culties of endeavoring to do several 
things at the same time. 

As he points out, it is practically 
impossible for one to insert the center 
point of the revolution counter in the 
shaft end and read a watch or start a 
stop watch at the same time. When 
one person does one thing and another 
person does the other, there comes the 
difficulty of having the two people co- 
ordinate their movements. 

There is available a counter which 
contains a clutch mechanism permitting 
the tester to insert the tip into the end 
of the shaft and then read the watch 
at leisure. When the watch has come 
to any starting point, a push on the 
end of the counter causes the clutch to 
engage and the counter begins to regis- 
ter; when the quarter of a minute. 
half minute, or full minute has passed, 
the counter is removed from the end of 
the shaft. 

Of course, it is not really proper to 
compare a tachometer and a revolution 
counter. The revolution counter gives 
results accurate within one revolution. 
A good tachometer will give results 
accurate in some cases to within one- 
tenth of 1 per cent. At 2,000 r.p.m. this 
would be within two revolutions. The 
revolution counter, on the other hand. 
would be within one revolution or 
1/20 of 1 per cent correct, but the 
advantage of the tachometer is that it 
gives instantaneous readings and shows 
fluctuations in speed. Each instrument. 
therefore, has its own separate field of 


usefulness. D. J. Post, JR. 
Veeder-Root, Inc. 
Hartford, Conn 
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New EourPMeNT 


For Plant Operation and Maintenance 





Industrial plant executives concerned with the selection and 
operation of mechanical and electrical equipment will be in- 
terested in these new devices which are designed to improve 
plant operation or reduce operating and maintenance costs. 


James Vertical Speed 
Reducer 


N IMPROVED vertical type heavy- 
duty worm gear speed reducer that 
is made to allow for vertical driving 
with the drive shaft projecting at either 
top or bottom, has been announced by 
the D. O. James Manufacturing Com- 
pany, 1120 W. Monroe St., Chicago, Ill. 
According to the announcement, the 
housing is of high-grade gray iron, of 
ample size, provided with a large oil- 
cooling and _ heat-radiating chamber. 
Timken bearings support both sides of 
the gear shaft, and make for smooth 
operation. The worm shaft is mounted 
on double Timken bearings on one side, 
and Norma Hoffman roller bearings on 
the other. 
Gear shafts are .40 carbon steel, care- 
fully ground to size, and made over- 





James Vertical Type Speed Reducer 


size te withstand emergency strains and 
starting loads. Worms are made in- 
tegral, with worm shafts of S.A.E. 
3140 chrome nickel steel, generated, 
heat-treated, ground, and fully relieved. 
Gears are made of high-grade phosphor 
bronze, the larger sizes made up of a 
bronze ring, shrunk on, and keyed to a 
cast-iron spider. 

Twenty-degree to thirty-degree pres- 
sure angle teeth are standard, depend- 
ing on the number of teeth in the worm 
and gear, and all gears are made with 
amply wide spaces. 





EC&M Hand Operated 
Brake 


NEW brake arranged for lever 
- & operation is now being built by the 
Electric Controller and Manufacturing 
Company, Cleveland, Ohio. This brake, 








EC&M Mechanically Operated Type WB 
Brake 


known as the mechanically operated type 
WB brake, is of the shoe type and is 
intended for the bridge drive of electric 
traveling cranes, lift bridges, electric 
hoists and other applications requiring 
foot operated or hand lever operated 
brakes. 

This new brake is a modification of 
the EC&M type WB electrically oper- 
ated brake; practically all wearing parts 
of the new mechanically operated brake 
are interchangeable with parts of the 
electrically operated type. 

The tendency toward the use of anti- 
friction bearings on cranes and other 
machines has resulted in an increased 
amount of work to be performed by the 
brake, which must stop the moving 
crane or machinery unaided by bearing 
friction. Therefore, according to the 
announcement, the type WB brake is 
equipped with unusually thick molded 
asbestos brake shoes, requiring renewal 
only after very long periods of service. 





Oxweld Shape-Cutting 
Machine 


N AUTOMATIC oxyacetylene 
shape-cutting machine designed to 
cut shapes of any sort from _ steel 
plate, sheet, forgings, billets or in- 
gots is being introduced by The Linde 
Air Products Company, 30 East 42nd 





Oxweld Shape Cutting Machine 
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In this machine 
the cutting blowpipe is mounted on 


Street, New York. 


a carriage which is moved in any 
direction by means of an_ electric 
motor. For routine production it will 
operate automatically from templets. 
In cases where only a few parts are to 
be cut out a hand tracing device can be 
attached and used to follow the outline 
of a sketch or blueprint. 

According to the announcement the 
Oxweld shape-cutting machine requires 
but one operator. Little machining is 
necessary in most cases after cutting 
because the parts are produced with 
straight corners and smooth faces. The 
speed of cutting is very high and ranges 
from 3 to 20 in. per minute, depending 
on the thickness of the metal. Accurate 
and smooth cuts can be made in stock 
up to 1 ft. and more in thickness. Pro- 
duction costs are reduced sharply owing 
to economies in labor, time and material. 





G. E. Motors 


N IMPROVED single phase, repul- 
sion induction motor has been an- 
nounced by the General Electric Com- 
pany, Schenectady, N. Y. This motor, 
in sizes including 3, 1, 14, and 2 hp. at 





Ls 


General Electric Company Improved 
Single-Phase Motor 


1,800 r.p.m., supplements the present 
General Electric line of S.C.R. motors. 
It is of the constant speed, high starting 
torque type for general application. 
According to the announcement, one 
of the most important improvements is 
the more efficient use of the stator 
punchings. The motor is inclosed ex- 
cept for ventilating openings in the 
lower portion of each end shield. Air is 
drawn through the ventilating openings 
at the pulley end by means of an internal 
fan, passes around the stator lamina- 
tions, and out through the ventilating 
opening at the commutator end. This 
construction makes a practically inclosed 
motor, and provides complete protection 
against falling particles and splashing 
water. It is designed to operate within 
a temperature rise of 40 deg. This 


materially broadens the field of applica- 
tion, permitting the use of a standard 40 
deg. motor in many cases where only 
a larger inclosed motor would otherwise 
be chosen. 
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Roller-Smith Polyphase 
Ammeter 


O SUPPLEMENT the Type B, 


triplex, three-phase ammeter, the 
Roller-Smith Company, 233 Broadway, 
New York, announce the Type HEA-3 
ammeter for three-phase a.c. circuits. 





Roller-Smith Company Type HEA-3 


Ammeter 


The Type HEA-3 ammeter consists 
of three horizontal edgewise mechanisms 
mounted one above the other in a single 
case and utilizing one window to permit 
simultaneous readings. 

The mechanisms are of the standard 
electro-magnet type and so_ shielded 
from each other that there is no mutual 
interference. 

The individual scales are. the same 
length as those in the standard Type 
HEA meter. Accuracy, it is claimed, is 
within 14 per cent of the full scale value 
at any point on the scale. Base dimen- 
sions are 8% in. wide, 9% in. high with 
case projecting 682 in. from the board. 


——__>———_——_ 


Ideal Commutator Grinding 
Tool 


ARKETING of the Perfect Tool 
Rest, which is a portable grinder 
to be used in conjunction with com- 
mutator grinding stones or resurfacers, 
has been announced by the Ideal Commu- 
tator Dresser Company, Sycamore, IIl. 
According to the manufacturer, this 
tool has been especially designed for the 
removal of long flat spots and any 
eccentricities in commutators, and is 
light enough to be easily portable. 
Bases are available in lengths ranging 
from 6 in. to 28 in., in increments of 
2 in. Bases 14 in. or shorter have two 
supports, whereas those 16 in. or longer 
have three supports. The supports are 
L-/or T-shaped for attaching to round 
brush arms; flat supports can be sub- 
stituted when necessary to attach the 
tool rest to flat brush arms. 

A large diameter wheel facilitates 
easy operation of the crossfeed and the 
bases are also provided with a screw 
infeed adjustment. This tool rest is 
designed to take cutting stones of 2 x 
2-in. face or smaller, and of any con- 
venient length. 
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Hays Boiler Panel 


HE panel of boiler room instru- 

ments recently introduced by the 
Hays Corporation, Michigan City, Ind., 
consists of a U-shape of }-in. steel boiler 
plate with a metal inclosure for the top 
and hinged steel doors at the rear. The 
valves, pipes and wiring for the several 
instruments are conveniently accessible 
through these doors and yet they are 
protected and neatly concealed from 
view. Slate fronts can be used rather 
than steel if desired. 

The aluminum case which encloses 
the recording parts of the Hays CO, 
Recorder has been so designed that it 
may be flush mounted, the analyzing 
parts being housed in a separate case 
at the rear. A companion recorder 
using the same type of aluminum case 
records steam pressure and temperature. 
The Hays Pointer Gage, with proper 


number of scales, for air pressure, fur-. 


nace draft, etc., can be mounted either 
flush or semi-flush, depending upon the 
height above the floor. Any type of 
steam flow meter, it is stated, may be 
mounted on the boiler panel. 





Hardware Products 
“Microhite’ Hangers 


ELF-ALIGNMENT of the bearings 

in the hp Microhite hangers is per- 
mitted by freedom to move both in the 
horizontal and vertical planes. The 
hanger has been developed by the Hard- 
ware Products Company, 103 Richmond 
St., Boston, Mass., but will be marketed 
exclusively by the Boston Gear Works 
Sales Company, Norfolk Downs, Mass. 
Stock sizes range from bores of 4 to 
1 in., and heights to the center line from 
34 to 104 in. The range of bearings 
lengths is 2 to 24 in. Both ball or 
bronze bearings, which are interchange- 
able, may be obtained. 

After rough height adjustment has 
been made by sliding the shank in 
the base and locking it, the fine adjust- 
ment is made by the knurled collar 
which screws into the yoke. 





Teens. 


Hardware Products Company 
Microhite Hanger 
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Screw Pump 


Ae development in pump- 
ing equipment for handling large 
volumes of water at low head, is a self- 
contained vertical pump unit which has 
just been announced by Fairbanks, 
Morse & Company, 900 So. Wabash 
Ave., Chicago, IIl. 

According to the 
manufacturer, this 
pump unit is de- 
signed mainly for 
irrigation and 
drainage service, 
but it can be used 
for any type of 
pumping where the 
head is not over 8 
feet and where a 
low installation cost 
is desired. It is 
called the Ever- 
glades screw pump. 
It is a vertical ma- 
chine, consisting of 
cast iron spiders, 
carrying a Wood 
screw type impeller 
and diffuser, and 
constructed in such 
a manner that four 
wooden corner posts 
are fastened to the 
spider and the 
structure boarded 
up so that it may 
be placed verti- 
cally in a ditch or 
stream and ar- 
ranged to dis- 


Pump for Low charge over the 
top of a levee or 


Head Pumping embankment. The 


pump is manufactured only in the 24-inch 
size. It is adapted for direct connection to 
vertical motors, for belt from motors or 
internal combustion machines, using a 
one-quarter twist belt or by means of a 
gear box at the top of the pump. 





Fairbanks, 
Morsé & Com- 
pany Screw 





Hand Transfer Pump 


NEW fireproof hand transfer pump, 
-for handling liquids of a volatile 
and explosive nature, has been intro- 
duced by the Geo. D. Roper Corpora- 
tion, Rockford, III. e 
According to the announcement, this 
pump has a number of new features, 
among which are included an anti-drip 
spout of special construction to prevent 
dripping. A “Seal-o-matic” check valve 
immediately stops discharge of liquid 
from the spout when the operator stops 
turning the pump handle. A discharge 
nozzle is regularly furnished to fit ope- 
ings from 1 to 5 gallon cans or con- 
tainers. A return drip bowl is furnished 
through which drippings return to the 
drum and excess gases’ are allowed to 
escape. This acts as an automatic re- 
lease valve for any excess pressure 
within the container. The bung screw 
is separate and independent from the 
pump, making it possible to turn tiie 
pump to any angle desired. This screw 
is furnished regularly for 14- and 2-in. 
openings. 
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Pipe Wrench 


HE introduction of a few and im- 

proved Trimo pipe wrench has been 
announced by the Trimont Manufactur- 
ing Company, Inc. 

Although the contour of the frame 

has been slightly extended the appear- 
ance of a new Trimo remains practically 
unchanged and the parts of the old 
and new wrench are interchangeable 
tiroughout. According to the manufac- 
turer, a new and scientifically developed 
method of heat treating gives to the 
handle greater strength and toughness 
than before. The swinging steel frame, 
though not materially changed in ap- 
pearance, has been strengthened to such 
a degree that breaking is virtually out 
of the question even under the most 
trying conditions. 
» As a further safeguard, overlapping 
side lugs an integral part of the handle, 
places the frame effectively against the 
lateral distortion or spreading. . The 
design of these reinforcing lugs fur- 
uishes a rugged safety feature without 
in any way hampering the action of the 
frame or adding to the bulk of the 
wrench. 





Blanchard Pulsating System 
for Oil Lubrication 


AN automatic circulating system for oil 
lubrication of machinery has just 
been announced by the Rivett Lathe & 
Grinder Corporation, Brighton, Boston, 
Mass., under the name “Blanchard 
Pulsating System.” The system is de- 
signed to operate without attention once 
it has been properly adjusted. 

Oil is circulated from a central tank 
through a single closed circulating sys- 
tem in which are inserted as many 
feeders, singly or in gangs, as may be 
required. The pump, which is contained 
within the tank, starts and stops with 
the machine, keeps the oil circulating 
steadily at a pressure of about 10 Ib. 
for 95 per cent of the cycle. Once every 
15 revolutions of the pump the pressure 
control valve located in the reservoir is 
positively closed and remains closed for 
the remaining 5 per cent of the cycle. 
During this interval the pressure in the 
system builds up momentarily to 50 or 
60 Ib., and the spring loaded valve in 
each feeder is lifted off its seat. The 
amount of lift, and consequently the vol- 
ume of oil being fed, depends on the 
loading of the spring controlling the 
teeder mechanism. This loading is ad- 
justable. As the pressure control valve 
opens, the pressure in the system returns 
to normal and the feeder needles repeat 
themselves. i 

The reservoir mounted on the side of 
a machine is shown in an accompany- 
ing illustration. A gage glass is pro- 
ie and is protected by a metal guard 
rod. 

The pump is a simple double-plunger 
unit with a piston valve, and it takes oil 
through a fine-mesh screen. There are 
no ball or other check valves in the 
pump. The shaft can be belted to or 
otherwise driven from any moving part 
of the machine, and can be driven in 
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Blanchard Pulsating System for Oil 
Lubrication 


either direction, or reversing. Its speed 
range is from 75 to 125 r.p.m., and it 
should require no attention. 

The oil flow can be regulated by 
rotating the spring retainer, which has 
a slotted head. Anything from two: or 
three drums per hour, to as small a 
stream as possible. 





James Combination Automatic 
Back Stop and Flexible 
Coupling 


OTH the functions of the automatic 
back stop, to prevent reversal of 
travel and that of a flexible coupling 
are combined by this device, which has 
been placed on the market by the B. O. 
James Manufacturing Company, 1120 
W. Monroe St., Chicago, Ill. The de- 
vice is designed especially for use on 
elevator conveyors and process equip- 
ment drives where there is a likelihood 
of reversal of travel after the equipment 
has been standing idle. The back stop 
is applied on the driveshaft between the 
speed reducer and the motor. A flange, 
attached to the speed reducer housing 
is cast integral with the ratchet. The 
ratchet operates within a drum housing, 
which, in turn connects with the motor- 
shaft to a flexible rubber-type coupling. 
On the inner face of the housing, three 
pawls are secured by studs that engage 
the ratchet the moment the housing 
stops revolving. 
The unit consists of a drum-chain 
housing, in the back of which is the half 
of the flexible coupling that contains 





James Combination Automatic Back 
Stop and Flexible Coupling 








free flexing live rubber bumpers in 
which Bound Brook oilless bushings are 
cemented. A half coupling fitted with 
hardened and ground steel pins which 
float inside of the graphite-impregnated 
bronze bushings, a ratchet plate, three 
pawls with studs, springs and fastening 
bolts, and a two-piece cover plate com- 
plete the unit. 

Centrifugal force keeps the pawls out 
of engagement with the ratchet during 
operation, but should anything happen 
to the shaft or motor, or should the 
motor be shut off, the pawls engage the 
ratchet through gravity and provide a 
break against reversal of travel of the 
elevator or driven machines. 





Car Puller 


HE No. 17-J Junior Model ver- 
tical capstan type car puller has re- 
cently been introduced by the Stephens- 
Adamson Manufacturing Company, 
Aurora, Ill. This equipment is said to 
meet the requirements of every need 
where a machine is required for pulling 
industrial cars out of long kilns, or for 
other purposes, 

The machine is mounted on a rigid 
steel base made of riveted channel irons. 
The motor frame is bracket mounted to 
a steel plate, which is riveted to the 
channels to form part of the base. The 
bevel reduction gears are inclosed in 
the machine housing, which affords 
them excellent protection from abrasive 
substances. 

One man operates the machine. A 
rope is hooked on to the railroad car 
and a few turns snubbed around the 
capstan of the car puller. The slack 
end of the rope is then tightened and 
the car puller moves the car at a rate 
of 30 ft. per minute. The capstan has 
a speed of 15 r.p.m., and exerts a 2,000 
Ib. rope pull. It is driven by a West- 
inghouse 5 hp. motor. The weight of 
the complete equipment is 1,075 Ibs. 





Battery Charger 


HE Merchandise Department of the 

General Electric Company, Bridge- 
port, Conn., has announced the addition 
of a new model—a six-battery Tungar— 
to its line of Tungar battery chargers. 
The features of this charger include in- 
creased capacity and charging rate, 
greater efficiency, lower price and 
several improvements in design and 
equipment. 

This six-battery Tungar charger 
weighs only 29 lb., and has a charging 
capacity of six, three-cell batteries, or 
their equivalent, at 6 amp. The am- 
meter is contained in a Bakelite case 
and has been redesigned so that it is 
now easier to read. A new design of 
current control makes current regula- 
tion simple. The tumbler switch con- 
trols both alterniating- and direct-current 
circuits. 

This charger consumes approximately 
400 watts at full load. 
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De Walt Portable Motor- 
Driven Saw 


ARKETING of a portable motor- 
driven saw, known as the “Wonder 








in one hand, this unique operating unit 
has a rating of 15 lb. ft. It can be 
operated automatically by means of 
float switches, temperature controlling 
devices, pressure regulators, etc., or by 


Worker,” has been announced by the De conveniently located push buttons. 


Walt Products Company, Leola, Lan- 
caster County, Pa. 
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De Walt “Wonder Worker’ Portable 
Motor-Driven Saw 


The machine comes fitted on a handy 
wooden table which can be placed upon 
wooden horses or on a small truck to 
move about the plant. Since it oper- 
ates from one side of the table only, it 
requires very little floor space. It is 
direct driven, and may be powered with 
110-220-volt a.c. or d.c. motors of from 
1 to 8 hp. in capacity, and it will handle 
material, it is claimed, up to 6 in. in 
thickness and 24 in. in width. 

The saw can be swung to any angle, 
right or left, raised or lowered, or tilted 
for compound angles. 





Cutler-Hammer Motor Driven 
Valve Operating Unit 


AN EW motor driven valve operating 
unit, which makes possible auto- 
matic operation of all valves up to six 
inches, has just been announced by the 
Cutler-Hammer Manufacturing Com- 
pany, Milwaukee, Wis. 

Although so small that it can be held 





Cutler-Hammer Motor Driven Valve 
Operating Unit 
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Although designed primarily for 
valve operating service in industries 
where regulation of pressures and tem- 
peratures of gases and fluids is neces- 
sary, it is likewise adaptable to many 
miscellaneous applications, such as 
operating skylights, awnings, radiators, 
garage doors, etc. 





Crane “Hasler Tel” Running 
Time Meter 


oa ‘wy ANEW recording device called the 


Hasler Tel running time meter, 
which, it is claimed, records the actual 
productive time, for a day, week, month 
or year, of any type of mechanical 
equipment, has been introduced by 
R. W. Crane & Company, Inc., 136 
Liberty Street, New York, N. Y. 

This device, according to the an- 
nouncement, can be driven from any 





Hasler Tel Running Time Meter 


rotating member of a machine, and 
registers with equal accuracy in both 
directions of rotation, at any speed of 
rotation for any type of operation 
whether uniform or variable, constant 
or intermittent. It registers and totalizes 
automatically and is read like a clock. 

It requires no attention beyond an oc- 
casional twist of the grease cup lubricat- 
ing the drive shaft. It weighs 28 oz. 
and is 34 in. in diameter by 24 inches 
deep. The Hasler Tel running time 
meter is fully guaranteed for one year. 





Milburn Carbide Light 


CARBIDE light of new design, 
which will operate with either lump 
carbide or carbic cakes, has been an- 
nounced by the Alexander Milburn 
Company, Baltimore, Md. 
The center of the carbide container is 
a cylinder which holds the carbic cakes, 
and which is equipped with the proper 
facilities for taking care of the sludge. 
The outside of this container is filled 
with conical pockets for the reception 
of ordinary carbide. 
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Alexander Milburn Company Carbide 
Light 


It is further stated that in designing 
the new light, the same features which 
characterized the standard Milburn light 
have been retained, such as the fact 
that the Milburn light cannot be over- 
charged; it can be recharged without 
changing the water; as the automatic 
burner cleaner which cleans the burner, 
while the light is burning, and low 
operating cost. 





American Forced Feed 
Lubricator 


NEW forced feed lubricator, known 

as the model F, has been introduced 
by the American Oil Pump & Tank 
Company, Cincinnati, Ohio. 

The lubricator outfit, consisting of an 
oil storage tank on which is mounted 
individual pumping units for each oil 
line, results in an oiling system that is 
entirely automatic. “As the lubricator is 
operated from some moving part of the 
machinery being lubricated, it conse- 
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The American Oil Pump & Tank 
Company's Model F Lubricator 
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quently does not have to be started or 
stopped by hand. 

Oil is pumped only when the machin- 
ery is in operation and when lubrication 
is required. 

One pumping unit is used for each 
feed and is entirely separate and re- 
movable from the reservoir. The feed 
is regulated by adjusting the stroke of 
the plunger. A hexagon shaft runs 
lengthwise to the reservoir and is fitted 
with a cam for each pump unit. As 
this shaft is rotated, the cam raises the 
plunger on the delivery stroke, and per- 
inits the spring acting through a plate 
to lower the plungers on the suction 
stroke. The plate and plunger are 
raised to the same height at all adjust- 
ments of the stroke. 





American Hand Truck 
Platform 
RACK or Truck-Pak as it has been 
named, which, it is claimed, gives to 
ordinary hand trucking equipment a 
flexibility comparable to that supplied 
by tractors, lift trucks, and skids, has 





The American Pulley Company Truk-Pak 


been introduced by the American Pulley 
Company, 4200 Wissahickon Avenue, 
Philadelphia, Pa. 

This Truk-Pak is made entirely of 
pressed steel. The deck is a steel plate 
welded to two steel forgings. These are 
bent upward and are welded to the in- 
side of a channel platform, the back or 
uprights of the Truk-Pak. Cross bars 
are of channel section and the longi- 
tudinal straps are flanged to impart 
greater stiffness. The deck is raised 
far enough above the floor to make 
room for the truck nose to enter with- 
out lifting or disturbing the load. All 
joints and intersections are welded. 

According to the announcement, the 
dimensions of the Truk-Pak, 28 in. wide 
by 48 in. high, make this rack suitable 
for use with almost every style and size 
of hand truck. They are intentionally 
proportioned so as to stand upfight, 
either loaded or empty, and to be nested 
in stacks when not in use. 
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Trumbull Meter Testing 
Switch 


HE meter testing switch for use 
with current or potential transform- 
ers, 30 amps., 250 volts, is now being 
marketed by the Trumbull Electric 
Manufacturing Co., Plainville, Conn. 
This device consists of a slate base 





Trumbull Electric Manufacturing Company 
Meter Testing Switch 


test block inclosed in a steel cabinet. 
The top end of the cabinet is regularly 
equipped with a shutter containing 
knockouts for all standardized meters, 
including polyphase. 

The test block itself consists of three 
single pole switches which control the 
current to the potential coils of the 
meter and two double pole switches 
which control the current to the current 
coils of the meter. The latter switches 
have an auxiliary jaw by which the 
current transformer is short-circuited 
when the switch is open. 

The arrangement of switches is such 
that the front cover cannot be replaced 
without first closing the switches. 





Chicago-Jefferson 
Entrance Fitting 


| Feet of assembly, maximum wiring 
space, and only one locking screw 
are features that have been stressed in 
the new type “MF” Gem Powerlet serv- 
ice entrance fitting just announced by 
the Chicago-Jefferson Fuse and Electric 
Company, 1500 South Laflin Street, 
Chicago, Illinois. 

The assembly is simple. Screw the 
base on to the conduit. When the cap 
is removed, the wires can be pulled 
through the conduit with a straight lime 
pull. Pass the wires through the cover 
and replace the cap. One brass screw, 
which is not removable and cannot be 
lost, locks the cap cover and base firmly 
together. 

The cap is designed to mount in both 





Chicago-Jefferson Service Entrance Fitting 


vertical or horizontal positions without 
removing the composition or twisting 
the wires. The covers have two holes 
and two knock-outs, permitting the use 
of 2, 3, or 4 wires. 





Benjamin Spring Clamp 
Globe Holder 


NEW spring clamp globe holder 
replacing the old style screw holder 
on all Benjamin Glassteel Diffusers, has 
been announced by the Benjamin Elec- 
tric Manufacturing Company, 120-128 
So. Sangamon Street, Chicago, III. 
According to the manufacturer the 
new spring clamp arrangement is ex- 
tremely simple, consisting of only a 
cadmium plated wire band gripping over 
75 per cent of the globe’s neck and 
terminating in a tension clamp requir- 
ing only one motion to release. . Time 
and effort required to remove the Glas- 
steel diffuser globe has been reduced 
more than fourfold by this new holder. 





Square D Panelboards 


A NEW line of panelboards, lighter 
and less bulky than former types, 
and distinguished by many exclusive 
features, was recently announced by the 
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Square D Panelboards 


Square D Company, Detroit, Michigan. 

According to the announcement, Bake- 
lite in walnut color is used for all 
molded parts, which are 21 in number. 

New and exclusive design has also 
been employed in the main switches of 
60, 100, and 200 amp. capacity. Tumbler 
switches are 30 amp., 250 volt rating of 
the heavy-duty types, easily removable 
from the front. Brush switches are of 
250 volt rating, heavy-duty type. All 
metal parts are rust proof. 

The plug fuses and cartridge fuses 
are interchangeable. On door-in-door 
safety types no screws or. removable 
parts are exposed when the door is 
opened at the switch handles. All stand- 
ard panelboards have a four inch gutter 
on all four sides, and fit in a code gage, 
ese steel cabinet which is 19 in. 
wide. 
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Wodack Portable Electric 
Drill 


PORTABLE electric drill particu- 
larly adapted for general repair 
work has been brought out by the 
Wodack Electric Tool Corporation, 
4627-4629 W. Huron St., Chicago, III. 





W odack Electric Tool Corporation 3-in. 
Portable Electric Drill 


This general purpose tool has a ca- 
pacity of 3 in., weighs 7 lb., and is 
powered with a GE universal motor of 
the latest variable-type controlled by a 
trigger switch, 100 per cent oversize. 

Besides drilling, it can be used for 
buffing and grinding. A stand can be 
furnished for holding the drill vertically 
and horizontally for grinding and buffing. 





General Electric Heavy-Duty 
Oil Circuit Breaker 


HE General Electric Company, 

Schenectady, N. Y., announces a 
new line of heavy-duty oil circuit break- 
ers for indoor service on power systems 
of large capacity. These are known as 
the Types FK-330 and FHK-330. 

The breakers are constructed of plate 
steel. They are simple to install, easy 
to inspect and can be furnished for 
either frame-work or cell mounting. 
The FK-330 breaker has plain break 





General Electric Company Heavy-Duty 
Oil Circuit Breakers 
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contacts while the FHK-330 employs 
the explosion chamber principle. 

The explosion chambers are also made 
of steel. They are attached to the lower 
ends of the conductors which pass 
through the breaker bushings and are 
surrounded by insulating tubes. 

The bushings used in the new break- 
ers are of the so-called solid type. Two 
kinds are used, the porcelain and the 
“Herkolite.” The former are provided 
in breakers of all ratings except the 
3,000- and 4,000-amp. sizes of 7.5 and 
15 kv., in which the Herkolite bushings 
are supplied. 

Electric operating mechanisms only 
are used with the new breakers. These 
mechanisms may be either the solenoid 
or the motor type. 





Holophane Boundary and 
Obstruction Light 


HE New Department of Commerce 

Standard Boundary and Obstruction 
Lights have been announced by the 
Holophane Company, 342 Madison Ave- 
nue, New York, N. Y. 





Holophone Boundary and Obstruction 
Light 


These are special screw type globes 
with refracting prisms on the inside 
of the globe. The intensity of the 
light is increased in all upward direc- 
tions. No. 02203 is the small size for 
lamps from 15 to 50 watts. No. 02323 
is the large size for 100 and 150 Multi- 
ple lamps and 600-1,000 lumen series 
lamps. 

Both globes are made of Crystal, Red, 
Green and Amber Glass. An engineer- 
ing folder describing these globes and 
giving photometric curves will be sent 
to those interested. 





Diamond Magnetic Switch 


MAGNETIC switch, combining 

needed features of roominess, ac- 
cessibility and ease of installation has 
just been placed into production by the 
Diamond Electrical Manufacturing Com- 
pany, of Los Angeles, Calif. 
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Diamond Type KXR Magnetic Switch 


This latest switch, to be known as 
KXR Type, has been designed to con- 
nect directly across-the-line in starting, 
and is adaptable to the control of single 
and polyphase squirrel-cage induction 
motors. 

Wiring space has been provided in 
the cabinet behind the panel, giving 
ample room for all wiring requirements. 
Knockouts are provided on all sides and 
on the back so that cable installations 
can be made very easily and quickly. 

All contacts may be easily removed 
from the front of the panel without 
disturbing the wiring. The switch is 
provided with inverse time limit and 
thermal overload relay with interchange- 
able heating elements. It is available in 
sizes up to 74 hp. for single and poly- © 
phase motors. 





New England Agitator 
Reducer 


N AGITATOR drive said to be of 
new design throughout has just been 
offered by the New England Tank 
& Tower Company, Everett, Mass. In 
this new drive, which is known as model 
T-37, speed reduction is accomplished 
through a combination of spur gears 
with what is claimed to be a new type 
of worm and gear which insures high 
efficiency. Timken bearings are used 
throughout and all working parts are 
operated in a bath of oil. In designing 
the housing particular attention was 
paid to the problem of heat radiation. 
Among the other features is a posi- 
tive oil trap that prevents oil from run- 
ning down the vertical bearings and the 
wide spacing of the two vertical bear- 
ings which makes for stiffness of the 
vertical shaft. 
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New England Model T-37 Agitator 
Reducer Drive 











American Sump Pumps 


'T“*HE American Well Works, 110 N. 

Broadway, Aurora, IIl., has just an- 
nounced the marketing of a new improved 
line of sump pumps having many ad- 
vantages over the old type. 

The Type M.M.D. sump pump differs 
from other motor-driven pumps in that 
it employs a hollow-shaft motor in place 
of the old solid-shaft type. This con- 
struction makes possible a simple com- 
pact pump. By this construction, flex- 
ible ‘couplings and thrust bearings are 
eliminated. The pump shaft extends up 
through the motor. shaft, hence both 
motor and pump use the same thrust 
bearing which is mounted in the upper 











American Well Works Type M.M.D. 
Sump Pump 


end of the motor making adjustment 
very easily. . 

The pump shaft bearings consist of 
removable bushings. The pit plate is 
made of plate steel and is furnished 
either round or square. Pump may be 
had for all standard settings up to 17 
ft. in either single or duplex units. 

All units are furnished complete with 
float control switch, oiling device and 
motor. 





G. E. Across-The-Line 
Reversing Switch 


EVELOPMENT of a control 

switch suitable for reversing small 
a.c. motors that are thrown across the 
line, is announced by the General Elec- 
tric Company, Schenectady, N. Y. It 
consists of two triple-pole, barrier-type, 
magnetically-operated contactors, me- 
chanically and electrically interlocked, 
and two hand-reset temperature over- 
load relays mounted on a molded base 
and enclosed in a drawn-shell case. 
Designation CR-7009-B-12 has been as- 
signed to this switch. 


The double-break contactors with 





General Electric Motor Reversing Switch 


silver contacts, operated by a_high- 
speed solenoid, it is claimed give the 
switch a very high interrupting capacity 
with minimum arcing. 

The two temperature overload relays 
protect the motor from overheating be- 
cause of mechanical overload or single- 
phase operation. These relays are a 
fixed part of the switch, but have inter- 
changeable heaters. To adapt this 
switch for use with a motor of a dif- 
ferent rating but the same voltage, it is 
merely necessary to select heaters cor- 
responding to the motor current. 





Westinghouse Oil Switch 


NEW oil circuit breaker known as 

type F-10, applicable to 750- and 
2,500-volt circuits, and having a current 
carrying capacity of 200 and 300 amp., 
has been announced by the Westing- 
house Electric & Manufacturing Com- 
pany, East Pittsburgh, Pa. 

This breaker is furnished in two-, 
three- and four-pole combinations, and 
is either automatic or non-automatic as 
desired. 

The automatic breaker has an inter- 
rupting capacity of 5,000 amp. on the 
200-amp. breaker, and 7,500 amp. on the 
300-amp. breaker at rated voltage. The 
frame. which has openings for taking 
leads down the two sides of the breaker, 
or out through conduit knockouts on the 
sides and back of the breaker, is con- 





Westinghouse 200 Amp. Oil Circuit 
Breaker 
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structed of heavy cast iron, and arrange- 
ments are made for indoor mounting on 
either wall, frame, or structure. 

Each contact of this new breaker is 
divided into two parts, one being the 
arcing portion and the other the main 
current carrying part of the contact. 
The parts are so located that there can 
be no arcing on the main current carry- 
ing part of the contact. All current 
carrying parts are easily accessible and 
are replaceable. 





Midwest Sinuous-Type 
Air Filter 


IDWEST Air Filters, Incorpo- 
rated, Bradford, Pa., announce a 
new air filter incorporating a new type of 
filter medium, and known as the Sinu- 
ous Type Air Filter. The manufacturers 





Midwest Air Filters Incorporated 
Sinuous Type Air Filter 


claim that this radical improvement cuts 
down the cost of filtered air to one-half 
or one-third what it was with earlier 
types. In explanation, they say that 
“the energy used in accelerating the air 
flow is not dissipated as in the multi- 
baffle, uncontrolled air flow filters, but 
is regained by application of the ven- 
turic principle and transmitted to the 
outer air stream.” 





Trico Colored Plug Fuses 


faba hago color scheme in plug 
fuses has been developed for elec- 
tric light circuits by the Trico Fuse 
Manufacturing Company, Milwaukee, 
Wis. 

These fuses bear a distinct color for 
every size: 0 to 6 amp. brown, 10 amp. 
yellow, 15 amp. blue, 20 amp. pink, 25 
amp. red and 30 amp. green. 

It is assumed in replacing fuses that 
users remember colors more easily than 
figures. 
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Hisey-Wolf Portable Grinders 
and Buffers 


PORTABLE grinders and buffers of 
a new design have been announced 
by The Hisey-Wolf Machine Company, 
Cincinnati, Ohio. 

These grinders are available with 





The Hisey-Wolf Machine Company 
Portable Grinder and Buffer 


ball-bearing motors and Timken roller- 
bearing grinding spindles in various 
capacities: the 4-hp. portable type and 
1-, 2- and 3-hp., heavy-duty portable 
types. 

For single-phase service an improved 
commutating-type repulsion motor is 
standard. A squirrel-cage motor is used 
for two- and three-phase services and 
for d.c. service a compound-wound mo- 
tor is used. The cast-steel wheel guard, 
it is said, conforms to A.E.S.C. stand- 
ards. 





Trumbull Entrance Switch 


NTRANCE switches with rever- 
“sible end plates, two- and three- 
pole, 30-amp. 125-volt rating and ar- 
ranged for single fusing have been de- 
veloped by the Trumbull Electric Manu- 
facturing Company, Plainville, Conn. 
These two switches may be used with 
or without meters as desired. The top 
ends contain conduit knockouts, one for 
use with standard 15-amp. meters and a 
twistout for attaching special hood-type 
meter trims required in certain localities. 
When using, simply remove two screws 
and reverse the top end plate, then re- 
move the large twistout allowing the 
special meter trims to slide into place. 


—_—@—— 


Stephens-Adamson Car Drive 


OR such industries as the glass, 
cement, ore smelting, chemical, etc., 
where self-propelling scale cars are used 
as a rapid and reliable means for col- 





Stephens-Adamson Manufacturing Com- - 
pany Scale Batch Car Drive 
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lecting batch ingredients, a standardized 
method of drive has been developed by 
the Stephens-Adamson Manufacturing 
Company, Aurora, III. 

Three drive sizes have been developed 
which can be used to drive practically 
any car. The chassis shown is equipped 
with a 6$-hp., mill-type motor having 
Timken bearings. 





Sturtevant ““Tempervane” 
Unit Heater 


F, STURTEVANT COMPANY, 

* Hyde Park, Boston, Mass., have 
recently put on the market a new line 
of unit heaters called the Sturtevant 
Tempervane Heater. These are avail- 
able in floor and overhead types and 
are designed to withstand steam pres- 
sures up to 350 lb. per sq.in. The 
manufacturers claim that for any given 
air delivery or B.t.u. capacity these 
heaters require a motor of only one-half 
the horsepower required for similar 
units which are equipped with housed 


° 
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B. F. Sturtevant Company Tempervane 
Unit Heater. (Rear view) 


centrifugal fans. Because of this fea- 
ture, it is asserted that these units oper- 
ate at a current saving of 50 per cent 
as compared with other types of unit 
heater. 


—_— 


Benjamin Motor-Driven 
Signal 
A MOTOR- DRIVEN signal of re- 


markable carrying and penetrating 
power, particularly desirable for use in 
such locations as steel mills, railroad 
shops, foundries, cotton mills, screw ma- 
chine departments, and machine shops, 
where a signal must compete for atten- 
tion with excessively loud manufactur- 
ing noises, has been developed by the 
Benjamin Electric Manufacturing Com- 
pany, 120-128 S. Sangamon Street, Chi- 
cago, Ill. 

This signal is equally well adapted for 
either outdoor or indoor installation. 
Both Single- and Double-Horn Pro- 
jector Types are available. Catalog 
No. 8180, Double Projector Type, il- 
lustrated, is outstanding for its useful- 
ness in furnishing an effective and eco- 
nomical means of projecting sound from 
a central point up and down a long, 
narrow structure, passageway or plat- 
form. 
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The Benjamin Electric Manufacturing 
Company Double Projector Type 
Motor-Driven Signal 


The use of rubber gaskets is said to 
insure absolute weather-proof qualities ; 
and the minimum amount of care and 
adjustments required. The powerful, 
heavy-duty motor rarely needs adjusting 
oftener than once a year and self-feed- 
ing oil wick cups require refilling but 
once in the same period. 





American Unit Heater 


HE American Blower Corporation, 

Detroit, Mich., has recently an- 
nounced the newest addition to their line 
of unit heaters: the Sirocco Unit Heater. 
The manufacturers present this model 
as the result of intensive study of fac- 
tory heating problems, and claim that it 
possesses exceptional features of effi- 
ciency, economy and long life. Stressed 
among these features are the rugged 
mounting of the motor, the accessibility 
and ease of removal of the fan assembly 
and of the heater elements. 

Sirocco unit heaters are available in 
capacities, types and sizes for a wide 
variety of industrial building heating re- 
quirements. 





Morse Flexible Coupling 


FLEXIBLE coupling which con- 
sists primarily of a chain wrapping 
two sprockets has been introduced by 
the Morse Chain Company, Ithaca, 
Ay " 
Two sprockets are used, each one- 
half the width of chain; one with guide 
grooves in the center of the face to hold 
the chain in place, and the other free 
to float under the chain without the 
guide. The chain fits loosely enough on 
the sprockets to take care of ordinary 
misalignment. 
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Morse Chain Company Flexible Coupling 
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Jones Semi-Steel Pulleys 


HE W. A. Jones Foundry & Ma- 
chine Company, 4401 West Roose- 
velt Road, Chicago, Ill., have recently 
put on the market, after exhaustive tests, 
a complete line of semi-steel pulleys. 
According to the manufacturers, this is 
a material improvement over the old 
type, cast-iron pulley, without increase 
in cost. It is claimed to be stronger, 
better looking, close-grained and free 
from defects; being a solid cast unit, it 
is said to be free from the tendency to 
become wobbly in use, and to be prac- 
tically wear-proof. This pulley is avail- 
able in sizes from 2-in. to 60-in. diam- 
eter and from 2-in. to 50-in. face in 
solid type, and from 6-in. to 60-in. diam- 
eter and 3-in. to 50-in. face. in the split 


type. 





U. S. Electrical Tool Co. 
34-In. Heavy-Duty Drill 


N RESPONSE to demand for a 

powerful, low-speed, ?-in. heavy-duty 
drill for continuous, heavy-duty service, 
the United States Electrical Tool Com- 
pany, Cincinnati, Ohio, now has quan- 
tities in the hands of jobbers and supply 
houses. 

A universal motor, operating on 60 





U. S. Electrical Tool Company 3-In. 
Heavy-Duty Drill 


cycles or less, pulls this drill at 350 
r.p.m. load speed. In all other respects, 
it is typical of U. S. drills: SKF ball 
bearings, chrome nickel steel gears, 
hardened, running in grease: double 
silk insulated, enameled, armature wire: 
one-piece, aluminum body frame and 
commutator head: quick make, quick 
break, two-pole trigger switch: three- 
jaw screw back chuck for straight shank 
dr‘l bits. This model weighs 27 pounds. 





Reliance Inclosed Fan-Cooled- 


Motor 


NNOUNCEMENT has been made 

of the development of the Type AA, 
fully-inclosed, fan-cooled induction 
motor by the Reliance Electric and En- 
gineering Company, 1042-1090 Ivanhoe 
Road, Cleveland, Ohio. 

Two kinds of construction are used; 
the smaller sizes have _ riveted-type 
frames, the larger sizes skeleton-type 
frames. 





Reliance Electric and Engineering Com- 
pany Type AA, Induction Motor 


In the skeleton-type shown a single 
exhaust fan is mounted on the shaft- 
extension outside the bearing bracket. 
Air is drawn in through openings at the 
center of the back bearing bracket and 
exhausted at the front end. 

These motors are equipped with ball 
bearings, and they are available for two- 
and three-phase a.c. circuits. They are 
for use where motars are exposed to 
much dirt, iron dust or moisture. 





G. E. Charging Panel 


NEW control pane!, announced by 

the General Electric Company, is 
designed for charging six vehicle bat- 
teries, each of the 42-cell, 13-plate type. 
The panel is for use in conjunction with 
a motor-generator set consisting of a 
27-kilowatt, 110-volt generator driven 
by a 40-hp., 550-volt, three-phase, 
60-cycle motor. 

In conjunction with a magnetic starter 
for the motor, the panel provides over- 
load protection for the generator, re- 
starting of the set and resumption of 
charging after line failure and full 
automatic shut-down after completion of 
the charging of the batteries. 

On the generator section of the panel 





G. E. Panel for Charging Six Vehicle 
Batteries 
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are mounted a snap switch for control- 
ling the magnetic starting switch; a 
tumbler switch for full-automatic shut- 
down; a field rheostat; a voltage regu- 
lator ; an overload and shunt-trip circuit 
breaker with a circuit opening auxiliary 
switch; auxiliary and line contactors, 
and an ammeter and a voltmeter. 

The charging sections of the panel 
incorporate a new. development. The 
double-pole battery contactors are equip- 
ped with a shunt-holding coil and oper- 
ate with ampere-hour meters having 
“quick break” contact. 

Each contactor also has a normally- 
closed interlock. 

Each charging circuit also includes an 
ammeter-voltmeter switch for reading 
charging current and voltage; a single- 
pole, single-throw lever switch for 
boosting the charge; a pilot light to 
indicate when a battery is plugged to 
the panel, and a fuse for short-circuit 
protection. 

—_—— —_— 


Whitney Metal Punch 


a EW, lever-type punch designated 
as the No. 74 has been added to the 
line of the Whitney Metal Tool Com- 
pany, Rockford, Ill. This punch is an 
exact division between the No. 7 and 











Whitney No. 74 Imperial Roller 
Bearing Punch 


No. 8 models of this company’s lever- 
type punches in weight, capacity and 
price, the capacity being a }4-in. hole 
through i-in. plate. In common with 
its companion models, the handle of. the 
No. 74 punch is arranged for punching 
standing seams or inside of 90 degrees. 





Westinghouse Arc Welder 
Shine 300-amp. d.c. arc welder is one 


of the most recent developments 
made by the Westinghouse Electric and 
Manufacturing Company. The weld- 
ing unit was designed and constructed 
for heavy-duty work, and continuous 
economical service in the shops, and 
in the field where only direct current is 
available for driving motor. This set, 
according to the announcement, is par- 
ticularly applicable where the all-day 
load exceeds 200 amp. The driving 
motor and the generator are inclosed in 
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Westinghouse Heavy-Duty D.C. Arc 
Welder 


the same frame, while the control is 
mounted on top, being in a part of the 
frame, and protected by a sheet steel 
cabinet. A common shaft with a ball 
bearing at each end is used for the 
generator and driving motor. For use 
as a portable unit, three roller bearing 
wheels are attached to the frame—for 
stationary use, the running parts are 
omitted. 

The driving motor is designed so that 
it can be used on either a 230-volt or 
a 550-volt line, being of a special type 
S.K. compound wound, and constant 
speed. The motor control, mounted in 
the control cabinet, is a starting rheo- 
stat providing low voltage protection. 

The generator, a single operator, con- 
stant torque, . differentially compound 
wound type, is separately excited from 
the motor supply, and has a welding 
range of from 75 to 400 amp. Simple 
welding control is secured by a one- 
dial rheostat. A 600-amp. meter and a 
0-125-volt meter are mounted on the 
control panel. 





Weller Capstan Car Pullers 


HE Weller Manufacturing Com- 

pany, 1820 N. Kostner Ave., Chi- 
cago, Ill., have designed two sizes of the 
Upright Capstan Type car pullers which 
are electrically operated. According to 
the manufacturer’s description, the new 
type of capsian type car puller is a 
compact, self-contained unit, occupying 
very little space; easily operated, and 
practically fool proof; will pull in any 
direction or at any angle; operates at 
the touch of a button. The consump- 
tion of power and expense of operating. 
are claimed to be very little. 

The C-1 will develop full strength of 
11-in. manila rope and will pull from 
1 to 3 cars. The C-2 will develop full 
strength of 14-in. manila rope and will 
pull from 3 to 6 cars. 

A car puller installed does away with 
waiting for the switch engine and crew, 
also saves the time of the regular force 
who are usually compelled to stop their 
work and move the cars with pinch bars. 

It is also adapted for other purposes 
such as moving cars in and out of kilns, 
moving heavy trucks and pulling ma- 
terials around the yard or plant. 
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G. E. Solenoid Brakes 


appa asics cb ladan is the keynote of 
a complete new line of solenoid 
brakes now offered by the General 
Electric Company, Schenectady, N. Y. 
This line bears the designation CR-9516, 
and includes brakes for operation on 
alternating and direct current. It in- 
volves in its construction the use of a 
spring-setting device—a new feature 
for alternating-current applications, 

The brakes are especially designed 
for severe service in connection with 
mill, crane and hoist motors. The 
manufacturer claims smooth operation 
when making quick stops in either 
direction of rotation, with a dependable 
holding value. The brake mechanism 
is held in the off position by a coil and 
plunger; when power is applied to the 
motor, the coil is energized and the 
brake is released. When the power is 
shut off, the spring-setting device 
forces the mechanism into the closed 
or braking position. 

Both alternating- and direct-current 
brakes use the same brake mechanism 
and frame, the solenoids being inter- 
changeable. 

Unusually small diameter brake 
wheels are used, minimizing flywheel 
effect and reducing WR’* values. <A 
wide wheel face gives ample braking 
surface. The brake shoes are of cast 
iron and are self-aligning, permitting, 
it is claimed, proper contact, with the 
wheel even when the brake is incor- 
rectly mounted and the wheel is out 
of line with the center line of the 
brake, both sidewise and up or down. 





Delta-Star, 2,200-Volt 
Distribution Center 


HE development of a 2,200-volt 

distribution center for industrial use 
has been made by the Delta-Star Elec- 
tric Company, 2400 block Fulton St., 
Chicago, IIl. 





Delta-Star Electric Company, 2,200- 
Volt Distribution Center 


This unit is on the order of the 
sectional book case, using for each 
motor one steel box 48x24x14-in. con- 
taining three standard 7,500-volt bus 
supports and three 7,500-volt S.P. dis- 
connect switches. The latter are pro- 
vided with vertical transite barriers. 
The disconnects are gang operated by 
an insulated handle on the front of the 
box and are locked in or out. ; 

The units are shipped assembled on 
the angles, complete with bus and pot- 
head entrance at one end. The field 
work consists of mounting the assembled 
group of units and bringing in the feeder 
cable and motor leads. 





Scully Valve Stem Guide 
Cleaner — 


HE Scully Steel & Iron Co. of Chi- 

cago, are putting on the market the 
Scully Ruggles Perfection valve stem 
guide cleaner. This cleaner is exactly 
the same in design as the well-known 
Ruggles Perfection flue cleaner which 
has been used for twenty-five years for 
removing carbon from boiler tubes in 
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Scully Ruggles Perfection Valve Stem 
Guide Cleaner 


steam plants, but is intended for in- 
ternal combustion engine valve stem 
guides. 

The manufacturer claims that this tool 
cuts the carbon out and will not cut the 
metal; the spiral blades are self-sharp- 
ening ; no hard physical labor is required 
to operate this cleaner; the cleaner is 
simply worked straight up and down by 
hand; no turning. 

Only three cleaners are required for 
all holes from Ye-in. to §-in. The price 
is $2.00 net each. 





Chicago Belt Conveyor Idler 


BELT conveyor idler with a num- 

ber of improvements has been in- 
troduced by the Chicago Automatic 
Conveyor Company, 1845 South 55th 
Ave., Cicero, III. 

The pulleys are spaced } in. apart to 
avoid belt creasing. Heavy steel tubing 
is used for the pulleys, which have steel 
heads, electrically welded flush with the 
ends, eliminating dust pockets. 

A unit mounting is used for the bear- 
ings to keep them in perfect alignment. 
The mounting also serves as a grease 
reservoir. Because of the large reser- 
voir it is stated that the idlers will run 
from three to six months without atten- 
tion. The bearings are positively pro- 
tected from dust and grit by a quadruple 
labyrinth grease seal, which also pre- 
vents the grease from being thrown on 
the belt. Heavy cast iron brackets are 
used. They are accurately machined to 
avoid cramping the shaft, and can be 
mounted on either wood or channel base. 
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Lincoln Welding Electrode 


NNOUNCEMENT comes from the 

research laboratories of The Lin- 
coln Electric Company, Cleveland, Ohio, 
of the perfection of a welding electrode 
which will be known as “Fleet-Weld.” 

This welding rod it is stated, will 
produce a dense weld of greater ductility 
at greatly increased welding speeds. 
This increase in the speed of welding 
will, of course, be reflected in lower 
welding costs wherever the high-speed 
electrode is used. 

An incidental advantage which the 
new electrode offers, is the smooth finish 
of its bead. This in part is caused by 
the higher speed of travel allowed by 
the new electrode and also is in part 
inherent in the composition of the rod. 

The electrode itself is an extruded 
wire that permits high-speed welding 
without loss of denseness and ductility 
to the weld metal. 


——————— 


Cullman Speed Reducer 


SPEED reducer built into one unit, 
that is, motor and reducer combined 
into one machine to simplify installation 
has been announced by the Cullman 





Cullman Wheel Company Speed Reducer 


Wheel Company, 1344-54 Altgeld St., 
Chicago, II. 

The housing, cover and motor base 
are of cast iron. Gears and sprockets 
are made of steel, hardened. Diamond 
standard roller chain connects sprockets. 
All bearings are phosphor bronze, shafts 
are made of steel, hardened and ground, 
running in oil. The motor is mounted 
on four adjustable studs. 

They are available in sizes for motors 
of from 4 to 5 hp., and for various speed 
tanges. 





Palmer-Bee, Herringbone 
Speed Reducers 


N ORDER to meet the demand for 

more modern and efficient inclosed 
gear reduction units, Palmer-Bee Com- 
pany, Detroit, Mich., has placed on the 
market a line of Herringbone speed re- 
ducers. 

The Single Series Reducers have one 
pair of continuous-tooth herringbone 
gears. In the Double and Triple Series, 





Palmer-Bee Company Double Series 
Herringbone Speed Reducer 


the high-speed gears are continuous- 
tooth, herringbone type (Sykes gen- 
erated) and the slow-speed gears are 
divided in the center, permitting an 
equal distribution of the load on each 
bearing. 

Anti-friction bearings are used 
throughout; ball bearings on the high- 
speed, Hyatts on the intermediate and 
Timkens on the slow-speed shaft. The 
efficiency of the Single Series Reducers, 
it is stated, is about 99 per cent, and 
that of the Double Series approximately 
97 per cent. 





G. E. Signal Relay 


HE CR-2904-F-1 relay announced 

by the General Electric Company, 
Schenectady, N. Y., is designed for ap- 
plication where a small, inexpensive de- 
vice is needed to actuate a warning 
signal when power fails or voltage 
drops. 

The relay is of the solenoid type, 
having a laminated armature composed 
of three sections, the central leg of 
which is fastened to a Bakelite operat- 
ing arm which raises and lowers the 
contact tips. The entire device is 
mounted on a molded compound base, 
1% in. wide and 24 in. high. It can 
also be supplied for panel mounting. 

In operation, the coil circuit of the 
relay is connected across the two legs 
of the power supply. When the coil is 
thus energized, the relay contacts are 





General Electric Signal Relay 
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held open. By connecting a circuit 
through the contacts to a bell, or other 
signalling device, warning will be given 
when power fails or voltage drops, as 
the contacts will close and complete the 
warning signal circuit. 

The relay can be used on either direct 
or alternating current. 





Ruxton “Multi-Vider” Pencil 


HE “Multi-Vider” pencil illustrated 

is a combination slide rule and auto- 
matic pencil, and is made by the Ruxton 
Multi-Vider Corporation, 2445 Graybar 
Building, New York, N. Y. 

Its overall length is 64 in. and it 
measures ye in. across the flats of the 
hexagon barrel so that it can readily 
be carried in the vest pocket. 

With it, rapid calculations can be 
made involving multiplication, division, 
percentages and proportions with suf- 
ficient accuracy for estimation purposes, 
and the result can be written down with 
the pencil in the hand. It is recom- 
mended for engineers, architects, con- 
tractors and business men who have 
estimates to make. A simplified instruc- 
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Ruxton “Multi-Vider” Pencil 


tion booklet is furnished with each 
Multi-Vider pencil so that those un- 
familiar with the slide rule can readily 
learn its use. 

The Logarithmic scale is 4 in. long 
and is engraved by a precision machine. 
The hexagon barrel carrying the scales, 
of which there are four, is made of 
Bakelite for lightness and durability. 





Dixon Graphite Seal 


NEW addition to their line of 

graphite products has been an- 
nounced by the Joseph Dixon Crucible 
Company, Jersey City, N. J. 

The new product is Graphite Seai. 
This is a graphite paste for sealing 
screw threads, flange and gasket joints 
of pipe lines carrying hot or cold oils, 
gasoline, etc. According to the manu- 
facturer, this product is insoluble in oils 
and gasoline and will have many ap- 
plications in oil fields and refineries, as 
well as extensive industrial uses on 
creosote, tar, vegetable and animal oil 
lines. 

It is also added that this seal expands 
when subjected to heat and makes leak- 
proof joints that hold tight under all 
conditions of service. Yet these joints 
may be opened with ease at any time 
without delay or damage to tools or fit- 
tings. It is also recommended as ex- 
cellent for use on hand hole and man 
hole plates or wherever there is a flange 
and gasket combination. Numerous 
other uses will be suggested. 
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“Trape LireraTureE 
You Should Know About 





Copies of literature which is described on this page can be 
obtained by writing to the manufacturer whose name and address 


are mentioned. 


It ts always advisable to state the name and 


number of bulletin or catalog desired, as given in these columns. 


Cast Iron—Part 1, entitled “High- 
Test Gray Iron, Introduction and His- 
torical Review,” the first of a series of 
papers on cast iron and its manufacture, 
by Dr. Edward E. Marbaker, has re- 
cently been issued.—Whiiing Corpora- 
tion, Harvey, IIl. 


Batt BerEartncs—General catalog 
No. 28 contains 71 well illustrated pages 
devoted to a comprehensive study of the 
ball bearing and its application. The 
catalog also contains many tables and 
drawings of value to the user.—The 
Fafnir Bearing Company, New Britain, 
Conn. 


CoNTROLLER—Leaflet No. 20374, de- 
scribes Class 13-300 motor-operated 
hand controller.—Westinghouse Elec- 
tric and Manufacturing Company, East 
Pittsburgh, Pa. 


Meccer—Megger and Meg, direct 
reading Ohmmeters, designed for opera- 
tion from an external source of direct- 
current, are described in a_ recently 
issued bulletin No. 1200.—James G. 
Biddle, 1211-13 Arch Street, Phila- 
delphia, Pa. 


ELEevators—184 bucket elevators of 
different styles ard sizes with capaciti2s 
from 64 to 750 tons an hour are de- 
scribed and illustrated in the new 
bucket elevator catalog No. 465, now 
ready for distribution—The Jeffrey 
Manufacturing Company, Columbus, 
Ohio. 


Ketvin' BrinceE—Bulletin No. 434 
contains an illustrated description of the 
students Kelvin Bridge, for use in the 
measurement of resistance—Leeds & 
Northrup Company, Philadelphia, Pa. 


RECORDING INSTRUMENTS — Strip- 
charts, recording instruments, Type CD 
and CDP in both alternating and direct- 
current styles, are described in bulle- 
tins G.E.A.-1061.— General Electric 
Company, Schenectady, N. Y. 


Circuit BrEAKERS—The first of a 
series describing I.T.E. equipment that 
will make up a new catalog is No. 220 
and covers U-Re-Lite all steel distribu- 
tion groups. —I-T-E Circuit Breaker 
Company, Philadelphia, Pa. 


Biowers—A booklet entitled “Im- 
proved Gas Producer Operation,” and 
explaining how the Wing turbine 
blower improves the quality of the pro- 
ducer gas, and increases the gas output, 
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has recently been issued.—The L. J. 
Wing Manufacturing Company, 154 
West 14th Street, New York, N. Y. 


Arc WELDING — Folder GEA-1022 
contains a description and illustration 
of the GE automatic arc welder for 
steel railroad ties—General Electric 
Company, Schenectady, N. Y. 


Stack Putiters—Bulletin No. 702 
contains 4 pages devoted to a descrip- 
tion of Matthews slack pullers—W. N. 
Matthews Corporation, St. Louis, Mo: 


ELEctTRICAL EQguiPpMENT — Catalog 
No. 110A supplementing catalog No. 
110 contains 68 pages devoted to a de- 
scription of railway and industrial elec- 
trical equipment.—The Pyle National 
Company, Chicago, IIl. 


Motors—Bulletin No. 6026 describes 
the Engberg line of roller bearing a.c. 
motors. These motors are niade in the 
squirrel cage, polyphase, and induction 
types.—Engberg’s Electric. & Mechan- 
ical Works, St. Joseph, Mich. 


THREADING HEeaps—Catalog No. 30 
contains illustrated descriptions of 
Land-Matic Heads, Landex Heads, 
Lanco Heads, Landis Chasers, the Lan- 
dis Chaser Grinder and Victor Taps. 
— Landis Machine Company, inc., 
Waynesboro, Pa. 


A.tLoys — A small bulletin recently 
issued contains a brief history of the dis- 
covery, the development and some ap- 
plications of the series of alloys known 
as Fahralloy.— Southern Manganese 
Steel Company, Inc., 6600 Ridge Ave., 
St. Louis, Mo. 


REcoRDING INSTRUMENT — Catalog 
1900, superseding bulletin No. 310, con- 
tains an illustrated description of the 
Bristol long distance electrical trans- 
mitting and recording system. — The 
Bristol Company, Waterbury, Conn. 


Bu1ILp1InGc EguipMENT—Bulletin WT- 
1003 contains an illustrated description 
of the Worthington line of building 
pumps and associated equipment.— 
Worthington Pump & Machinery Cor- 
poration, 2 Park Avenue, New York, 
N. Y. 


OrFice Partitions—Bulletin B con- 
tains complete architectural data on the 
line of steel partitions being made by 
this company, and in particular the 
Steelpact panels which consist of a cen- 
tral core of Celotex to which is secured 
stretcher-leveled steel ‘sheets.—Globe 
Wernicke Company, Cincinnati, Ohio. 


O1m1nc Macu1ne—Form No. 381 de- 
scribes the Gast oiling machine for use 
on loose pulleys and line shafts.—Pyott 
Foundry Company, 328 No. Saginaw 
Street, Chicago, Ill. 


ViBRATION—“Vibration As Related 
to Industrial Lighting,” by Allison J. 
Thompson, president, is the title of a 
15-page booklet recently issued—The 
Thompson Electric Company, 1348 
West 9th St., Cleveland, Ohio. 


SPEED REDUCERS—Catalog No. 166 
describes, illustrates, and lists com- 
pletely every type of speed reducer 
made—planetary spur (direct, angle, 
and verticle drive), heavy-duty worm 
(direct and angle drive), medium-duty 
worm (direct and angle drive), and 
herringbone (direct and angle drive) .— 
The D. O. James Manufacturing Com- 
pany, 1120 W. Monroe St., Chicago, III. 


SILENT GEARS—The development, the 
design and manufacture of Fabroil and 
Textolite silent gears is described in 
detail in Bulletin GEA-482-A recently 
issued. This bulletin also contains de- 
scriptions of a number of applications 
and working data.—General Electric 
Company, Schenectady, N. Y. 


Controt—Bulletin No. 500, No. 1 of 
a series, contains an illustrated descrip- 
tion of the Leeds & Northrup system 
of automatic control of acid baths.— 
Leeds & Northrup Company, Phila- 
delphia, Pa. 


ELECTRICAL APPLIANCES — There has 
just been published a supplement to the 
April, 1928, .list of Inspected Electrical 
Appliances. — National Board of Fire 
Underwriters, 207 East Ohio St., Chi- 
cago, Ill. 


SPRINKLER EQUIPMENT— The 1928 
edition, Regulations of the National 
Board of Fire Underwriters for the 
installation of sprinkler equipment, as 
recommended by the National -Fire 
Protection Association, has now been 
printed and is ready for distribution — 
National Board of Fire Underwriters, 
207 East Ohio St., Chicago, Ill. 


Door FRAMES AND TRIM—A new 
folder containing simplified practice 
recommendations R82-28 is now ready 
for distribution—Department of Com- 


.merce, Bureau of Standards, Washing- 


ton, 2G. 


CruSHERS — Bulletins Nos. 2003 and 
2004 describe the Pennsylvania line of 
Penn - Lehigh single - roll crushers. — 
Pennsylvania Crusher Company, Liberty 
Trust Bldg., Philadelphia, Pa. 


Motors — Wagner large RA single 
phase, repulsion-induction motors are 
illustrated and described in detail in 
bulletin 157.—Wagner Electric Corpora- 
tion, 6400 Plymouth Ave., St. Louis, Mo 


MetTers—Bulletin 4D contains a brief 
history of the development of the 
double impeller type of blower or 
pump, and of the rotary displacement 
meter.—The Connersville Blower Com- 
pany, Connersville, Ind. 
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with which is consolidated 


INDUSTRY ILLUSTRAT 
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Convincing Tests by Jones and all Industry 


Three years of testing preceded adoption of Timken POSITIVELY ALIGNED ROLLS, and Timken 
Bearings by W. A. Jones Foundry ¢& Machine Co. electric steel. The indispensable radial-thrust ca- 
of Chicago, Tests both in our own factory andin pacity is there, together with greatly reduced friction 


actual service have convinced us,” writes Mr. Warren 
G. Jones, President and General Manager, regarding 


Jones worm gear reducers. These rigid, simple, compact Timken mountings pre- 


Worm and worm wheel mountings such as this are. serve alignment and a high rate of production. The 
just “made” for Timken tapered construction, Timken tests of all Industry confirm it. 


THE TIMKEN ROLLER BEARING CO., CANTON, OHIO 


TIMKEN ::; BEARINGS 


to insure against needless loss. 
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15 h.p., 1750 r.p.m., type ‘‘AR”’ 
roller bearing motor driving Yates 
moulder through Texrope drive. 


Main milling room, 
The Cromar Company 







‘40 h.p., 1750 r.p.m., 
type “AR” roller 
bearing motor driv- 
ing Yates miller 
through Texrope drive 








One of Industry’s most modern electrifications 
goes into Service with Allis-Chalmers type “AR” 
Motors and Texrope Drives as Standard Equip- 
ment — Plant of The Cromar Company, Wil- 
liamsport, Pa., Manufacturers of “Cromar” 
Factory Finished Oak Flooring. 







15 h.p., 1750 r.p.m., 
type ‘“‘AR”’ roller 
bearing motor driv- 
ing gang rip saw 
through Texrope drive 














In the Home of “Cromar” Flooring 











Ir is typical that if this fine plant, which 
stands as a model of the best engineering 
practices, Allis-Chalmers type ‘‘AR’’ motors 
should be used everywhere as standard equip- 
ment. Here motor reliability and economy 
are of first importance and here the sturdy, 
steel-frame type ‘‘AR’’? motor with Roller 
Bearings goes to the front. Perfect bearing 
enclosure is obtained; oil soaked windings 
are unknown; steady, free, dependable power 
always available, and this highly economical, 
interruptionless service may be expected 
permanently. 


In this factory direct-connection of large, 


slow speed motors is eliminated everywhere 
by the use of the Allis-Chalmers Texrope 
Drive. Positive, smooth and noiseless, this 
latest contribution of Allis-Chalmers to 
power transmission effects large economies 
in space and foundation costs and permits 
the use of higher speed motors with better 
power factor and efficiency characteristics. 


This complete electrification was designed 
and furnished by an organization whose en=- 
gineers will assist you in the design and se- 
lection of power equipment to best meet 
your particular requirements. Consult any 
Allis-Chalmers District Office. 





ALLIS-CHALMERS MFG. COMPANY, MILWAUKEE, WIS. 
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District Offices in all Principal Cities 
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INDUSTRIAL ENGINEERING 


With which is consolidated INDUSTRY ILLUSTRATED 
Founded in 1882 as Hlectrical Review. Consolidated with it—Western Electrician and Industry Illustrated. 


G.E. CONKLING, Publishing Director 


7] L. C. MORROW WILBUR A. BECK G. A. VAN BRUNT W. THOMSON LEES WILLIAM STANIAR F. M. GIBSON 
Bditor Managing Editor Electrical Editor Industrial Editor Consulting Transmission Editor Consulting Industrial Bditer 
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The Value of Recorded Experience - - - - 


How to Correct Low Power Factor - - - - 
By Ortromar H. HENSCHEL 


Signal Flags Speed up Material Handling Traffic 
By E. L. Farrati 
How Service Dictates Conveyor Drive Selection 
| By R. F. EMErson 
Tractor Trailer Trains Afford a Flexible System 
for Handling Material- - - - - - - - 


By E. J. TouRNIER 


Rearranging Power Cables with the Aid of a 
Model of the Layout - - - - - - - - 
By R. F. KNEELAND 


Lubrication Pays Its Way in Its Service to 
Production - - - + - (+ = + #6 - 
The Special Platform Widens the Field of the 
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It Pays to Know Control Equipment - - - - 
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OW about your plant 
power factor? If you 
have not checked this up 

carefully, low power factor may be 
costing more than you realize. 
Read the article on page 602 for 
some real information on how to 
detect and treat that undesirable 
condition. 


Mn 


ODELS find an impor- 
tant place in every plant 
department where ex- 

cellence of human effort is desired. 
To prove that this importance is 
not confined to the fine arts, read 
on page 617 how R. F. Kneeland 
directed human effort with a cable 
layout model to obtain the excel- 
lence sought. 


Mm 


SUALLY, losses due to 

wrong selection of ma- 

terials handling equip- 
ment remain among the so-called 
“hidden losses.” E. J. Tournier on 
page 614 cites cases with tractor 
trailer trains that may enable you 
to turn loss into profic. 
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LINK-BELT Herringbone 
Speed Reducer 


( Sykes tooth form ) 


















LINK-BELT 
bE7%. 14 


Shipment of 33 ; Link-Belt Speed Reducers can 
Link-Belt Herringbone — be economically applied to all 
Speed Reducers. ey classes of service. 





INK-BELT was first to standard- rate machine work through the use 
ize on the combination of con- of jigs. 
tinuous tooth Herringbone gears with 
Timken tapered roller bearings in 
speed reducer construction. 


Timken tapered roller bearings main- 
tain accurate shaft centers, eliminate 
end thrust from the gear teeth, and 


Herringbone gears generated on simplify the lubrication problem. 
Sykes machines are of true involute : ; 
form and their high efficiencies are There is no better, nor more efficient 
maintained indefinitely. Link-Belt and economical reducer made. To 
Herringbone Speed Reducer parts learn more about its construction 
are made interchangeable by accu- send for Book No. 815. 

LINK-BELT COMPANY 3544 


Leading Manufacturers of Elevating, Conveying, and Power Transmission Chains and Machinery 
CHICAGO,300 W.Pershing Rd. INDIANAPOLIS,P.O.Box 85. PHILADELPHIA, 2045 W. Hunting Park Ave. SAN FRANCISCO, 19th and Harrison Sts.. 
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Baltimore, Md., R.800 Maryland Trust Bldg. Dallas, Texas - 1101 Mercantile Bank Bldg. Milwaukee - Room 1403,425 E. WaterSt. Seattle, - - - - = = 820 First Ave., S.. 
Birmingham, Ala. - 229 Brown-Marx Bldg. Denver - - - - + - 520 Boston Bldg. Minneapolis, Minn. - - -418S. ThirdSt. St.Louis - - - = = = 3638 Olive ‘st. 
Boston - = = = - 1103-4 Statler Bldg. Detroit - - - - - - 5938 Linsdale Ave. New Orleans - - - = - 6215S. PetersSt. Utica, N.Y. - - - - = 131 Genesee St.. 
Buffalo - - - - - 554 Ellicott Square Huntington, W. Va.,- Robson-Prichard Bldg. New York - - - 2676 Woolworth Bldg. Wilkes-Barre - 826 Second Nat'l. Bank Bldg. 
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/VRITE FOR YouR Copy 
.. Lick those cold weather 
Heating Jobs 


You too, can save time and money—just as hun- 
dreds of companies are doing—by switching over 
to electric heat and putting Chromalox units to 















Tis 8-page work on those heating jobs there in your plant. 
booklet will help you | With electric heat you can do them quicker and bet- 
handle those heating ter—without fire risks. And you can easily and ac- 
jobs... right. | curately control the amount of heat you want. 

Send for it! 






















For BIG Heating Jobs or 
Small Ones 


Whether yours is a big job or asmall one... . heat- 
‘ing anything from tanks of fluids to compounds.... 
or melting anything from grease to metal....or 
keeping pipe lines and equipment from freezing up 
.-..or heating buildings varying from a watchman’s 
shanty to a sizable warehouse or substation—the 
chances are that you can use stock heating units 
pictured and priced in this bulletin. 


We Will Help You 


put an end to your heating troubles 


Before freezing weather starts giving you a lot of 
trouble, mail the coupon for your copy. And tell 
us all about what you want to heat so we can give 
you a quick and definite answer to your heating 
problems. There’s no obligation. 






* Over 150,000 Chromalox Strip a 
Heaters are heating cars on over-120 


railways—the t t kind of ks > ee 7 ; , ! zB 12-28 
fallways, the sommpent Kiad of works | .-. mail with your letterhead! + 
pee seep ny Satta eT ane ; 

eaters for use in heating ad an “ ‘ 
street cars in the United States and Edwin L. Wiegand Co., 422 First Ave., Pi 
Canada. Sole Canadian Licensees: The 8 : ee icubaegh, Pe. 
Canadian Chromalox Co., Ltd., 251 
Queen Street East, Toronto 2, Ontario. 


Chromalox 
ELECTRIC HEATING UNITS Pain 


(PLEASE WRITE PLAINLY) 





YES, without obligation, send me a copy of this 
Chromalox bulletin and any other data that will help 
me determine what heating units should be used for 





heating a 
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When You 
Build with 





/ Tena is finished in two types \ 
—corrugated and flat. Sheets are 
42 inches wide, materially cutting 
down side laps. This greatly low- 
ers the chance of infiltration of 
the elements and air leakage as 
compared with sheets of narrower 
width. Transite is easy to handle 
and apply. No special tools are 
needed. Se 2). am 
For full details of its applica- 

tion possibilities, kindly address: 

Transite Asbestos Lumber Sec- 




















tion, Johns-Manville Corpora- 
\ tion, 292 Madison Avenue, y, 
New York City 






jr 


“a 
Ch : 
c/hese sheets of 
everlasting material 
are easily worked 


| 
| and quickly applied_ 
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First Cost 1s Last Cost... . 


TRANSITE 


Asbestos Lumber 


Buildings constructed with walls and roofs of Johns-Manville 
Transite offer you permanence of construction and a mainte- 
nance cost so low as to be practically negligible. No other type 


of material equals it from the point of view of economy. 


Transite is composed solely of asbestos fibre and Portland 
Cement, compressed into uniform monolithic sheets, easily 
handled and virtually indestructible. It will not rot, rust, 
warp, crack, split or corrode. It is highly resistant to ordinary 
gases. Not only is it fireproof and so immune to deterioration 
that it actually toughens and grows stronger with age, but 
Transite is unsurpassed for resistance to fumes incidental to 
various industrial processes. 


® Johns -Manville 


Transite 
Asbestos Lumber 
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J-3052’s are proving themselves worthy 
of the hard jobs; they are also best for 
ordinary jobs. Let us tell you why. 


NY 


| 
| 





Allen-Bradley J-3052 Starters ona 
J.A. Fay & Egan 3-drum sander. 


Allen-Bradley J-3052 Automatic Resistance Starters are 
creating new standards in the correct way of starting 
squirrel-cage motors, because: 


1 They provide velvet smooth acceleration—possible only 
through use of graphite compression resistors. 


2 They prevent second current inrush and second jolt— 
the line contactor short circuits the resistance before 
the starter contactor opens. 


3 Graphite compression resistors are easily and quickly 
adjusted to fit motor load; a single nut adjusts all resist- 
ance and there are no taps to change. 


4 J-3052’s cost no more in spite of their many superior 
features. 

It will pay you to investigate the smooth starting qual- 
ities of the J-3052. 








Sanne years ago The Mar- 

quette Metal Products Com- 
pany of Cleveland started in to 
modernize their power transmis- 
sion. Overhead line-shafting was 
replaced with individual motor 
drives with “WHITNEY” SILENT 
CHAINS as shown in above view 


of a battery of automatic screw 


ee 


machines. 


Justification of this course is best 
summed up in the words of Mr. 


NEW YORK 
L. C. Biglow & Co., Inc. 
250 W. 54th St. 


BOSTON 
The Whitney Mfg. Co. 
711 Boylston St. 


PITTSBURGH 
Pittsburgh Gear & Mach. Co. Smith Power Transmission Co. 
27th & Smallman Sts. 1213 W. Third St. 
PORTLAND, ORE. 
Portland Iron Works 
495 Northrup St. 


CLEVELAND 








Call or Write Our Nearest Office 


THE WHITNEY MEG. CO., Hartford, Conn. 


SALES AND ENGINEERING OFFICES 


PHILADELPHIA 
The Whitney Mfg. Co. 
133 So. 36th St. 
Philadelphia Gear Works 
Erie Ave. and G St. 


CHAINS AND SPROCKETS FOR POWER TRANSMISSION 

















Living up 


to promises ¢ 
Herbert Gleitz, Vice President and 
General Manager. 


“Individual drives have saved us | 
in power costs approximately 22% 
and increased our production 8% 
in eliminating slippage.” 


Let us assist in solving your power 
transmission problems. Whether it 
be for standard equipment or, for 
revamping old drives there are 


“WHITNEY” Chains for your 


drives. 


CHICAGO 
The Whitney Mfg. Co. 
549 W. Washington Blvd. 


SYRACUSE 
George McPherson 
201 Norwood Ave. 


SEATTLE 
A. H. Coates Co. 
1743 First Ave., So. 


DETROIT 
The Whitney Mfg. Co. 
2-240 General Motors Bldg. 
LOS ANGELES 
A. Automotive Works 
1020 Towne Ave. 


SAN FRANCISCO 
A. H. Coates Co. 
615 Howard St. 


L. 
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* (Red Bands 
A complete line of 
squirrel cage single 
phase motors with- 
out commutators or 
brushes; and also polyphase 
motors from % to 100H.P. Sold, 


serviced and carried in stock 
in all the principal cities. 


HOWFIL ELECTRIC MOTORS COMPANY, 


HOWEELL (4 MICHIGAN 
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Morse _" 
Chain Co., % 
Ithaea, N. Y. *. 


Please send com- + 
plete data on the + 
new Morse Flexible % 
Coupling to: *% 


I hoa 55 SG eS cin osc cep aioe wise ren 7 


ee EEE ea aE, ae te, 


aw MORSE Flexible Couplin 








IMPLICITY is the keynote in the design of this new 
Morse Flexible Coupling. It consists merely of a 
Morse Silent Chain encircling two sprockets as shown. 
The guide groove in one sprocket holds chain in place, 
while the other sprocket is free to float under the chain. 
The chain fits loosely enough on the sprocket to take care 
of ordinary misalignment. 


Simple design combined with the high efficiency and long 
life for which Morse Chains are noted, provides a cou- 
pling ideal for most requirements. Fill in the coupon for 
complete data. 
See the Morse Flexible Coupling Exhibit in Booths 264 
and one-half of 263 at the Seventh National Exhibition of 


Power and Mechanical Engineering, Grand Central Palace, 
New York, Dec. 3d to 8th. 


MORSE CHAIN CO., ITHACA, N. Y. 


Branches in Principal Cities 
Manufacturers of the 


I E. %, Original Morse Rocker Joint Chain, the most widely used silent 
Boe *e, chain in the world. @ 3003 
ARNEL AEST ESTA 








10 
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is Label 


and 


L This Book 


























—a guide to the two essentials of an effective 
system of lighting—good equipment and correct 
planning of the lighting installation. 


The Label is a mark of quality. It is a symbol 
of success in design and construction. It identifies 


BENJAMIN 
Certified Lighting Equipment 


your one means of securing reflectors and other 
lighting units that will give you the fullest bene- 
fits from your lighting system over a lifetime of 
service. 

The Book gives specifications for an effective 
lighting system; tables of correct intensity of 





light for industrial interiors; reflector spacings and F REE TO YOU— 
lamp sizes; the reflector or unit to use for various This Book is Yours 
conditions or plant operations; a simple method of for the Asking— 
gauging the effectiveness of your lighting—all the Send for it Today 


facts a plant executive should know. 
BUY BY THE LABEL AND GO BY THE BOOK 


Benjamin Electric Mfg. Co. 


120-128 So. Sangamon Street 
New York : Chicago, Ii. San Francisco 










© 1928 
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More for ‘your money / 





















Note these savings HIS new Reliance Across-the-Line Motor 
The following table shows the per- makes it possible for you to get more for your 
centage savings which you make when ° 1 ° ° 
buying Type AL Reliance Motors with money when buying 73 to 30 hp. induction motors. 
automatic pushbutton control as com- ; : 
pared with the ordinary squirrel-cage For less than you are paying for the ordinary motor and 
enced alr ected estes starting compensator you can now have Type AL Motors 
compensator. Figures are for 3-phase, A : , 
60-cycle, 220-volt equipment: and pushbutton control. This new combination is also a 
Hp. 1800 r.p.m. 1200 r.p.m. money saver after it is on the job. It saves time by making 
78 Hy oH starting easy and convenient. It saves on upkeep because 
= 21%, i: the starters require less attention and fewer replacements. 
25 11% 8% 

a in dollars vary from $23 Our Bulletin No. 1093 gives all the details. 
fe) ° 











RELIANCE ELECTRIC © ENGINEERING CO. 


1051 Ivanhoe Rd. Cleveland, Ohio 
Branches: Boston, New York, Buffalo, Pittsburgh, Philadelphia, Birmingham, Cincinnati, Detroit, Chicago, St. Louis 


RELIAN CES. MOTO RS 








with Ball Bearings 
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Three Months was the limit - 
before they installed Dodge-Timkens 


This Dodge-Timken Pillow Block has been on the job 
two and a half years in a cement mill. Oiling every 
thirty days is all the attention it has had. 


Prior to its installation, babbitted bearings on the same 
job lasted three months, then a shutdown for re-bab- 
bitting and shifting scored shafts was necessary. 

You can depend upon triple sealed Dodge-Timkens anywhere. 


Where abrasive dust spells ruin to most bearings, Dodge-Timkens 
will eliminate trouble and cut maintenance costs. 





DODGE MANUFACTURING CORPORATION, Mishawaka, Ind. 
Factories at MISHAWAKA, Ind., and ONEIDA, N. Y. 


























There's a Dodge -‘Iitmken for Every Industrial ‘Need 
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ROCKBESTO 


—the ashestos covered wire 








WHY WHEN and WHERE TO 













Coils being made of Rockbestos 
Magnet Wire in the winding 
room of Crocker-Wheeler Electric 
Mfg. Co., Ampere, N. J 





How Steel Mill Motors 





















e 
ee Are Protected Against 
matic sctteen Se: , 4 
beards contrelles, | Bee Geen eat Temperature Rise 
ing circuits, motor Ta _ ot ateneuins 
leads and internal Magnet Wire. 
sige om Steel mill motor coils are subjected to intense heat. 
ere Temperature rise of motor and severe operating con- 

la ditions forbid the use of ordinary insulation. It would 
Example No. 14 char or deteriorate with serious consequences. 
Foremost manufacturers of steel mill motors have rec- 
ognized the superior protective qualities of Rockbestos 
—the asbestos insulated magnet wire. They wind their 
BaGRRESTOs! | coils with it as an assurance of satisfactory per- 


formance. 


be 
| : 
\ 


ROCKBESTOS PRODUCTS 
C8. ? 2 £41: 6 oO 


NEW HAVEN, CONN. 
5942 Grand Central Term. Bidg., New York 465 Union Trust Bidg., Pittsburgh, Pa. 224 Madison Term. Bidg., Chicago 






| 


| the asbesios c 
ms per RD 


ack? 
ia See se C. Dent Slaughter—On the Pacific Coast. 
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After four months, trial, a second system 
has been ordered by the Mengel Co. 


New Design of blower system 
makes layout changes easy 


It was after several years of experimenting that Kirk & Blum 
made this first installation of the K. & B. Chainless, Air- 
Tight Plenum Main System for Dust and Shavings Collecting. 
Now after four months thorough, trial, the user, The Mengel 
Company of Louisville, Kentucky, has ordered a second in- 
stallation. 


This system, we believe, solves a problem that faces every 
large production woodworking plant where location of ma- 
chines must be changed at times to facilitate proper sequence 
of operations in mass production. 


With this new K. & B. system not only can changes in the 
layout be made at a fraction of former costs, but due to its 





design, much higher efficiency is assured. Mechanical con- 
veyors, such as are sometimes used in similar equipment, are 
eliminated from this K. & B. system. There are no air open- 
ings in plenum main. Thus no heat from building is waste- 
fully removed, and power at the fan is saved. 


Like the K. & B. tapered main system, this new plenum main 
system is installed with a definite guarantee of maximum 
power and minimum suction. 


A complete system is set up here at The Kirk & Blum Mfg. 
Co. plant for demonstration at your convenience. We sug- 
gest you see this system in operation, or write for further 
details. 


THE KIRK & BLUM MFG. CO., Cincinnati, Ohio 


Detroit Factory and Office, 4718 Burlingame 


Pittsburgh Representative: 
THE BUSHNELL MCHY. CO. 
700 Century Bidg. 





Louisville Representative: 
LIBERTY BLOWPIPE CO., Inc. 
917 S. 12t t. 


& 
IRK 8 Systems 


chainless... air-tight 


(Patent Pending) 


. Canadian Representative: 
CANADIAN-ROGERS, LTD. 
Winnipeg and Toronto 





























FORESTS 


The personalities and places that influence authors are only appre 
by the control of the mechanical processes used in the productig 
From the cooking of the chips to the final pressing of the glued- 
tures and pressures play definite and most important parts in the 4 









And, for each of these jobs—pulping, paper-making, ink-making, t 
tion itself, especially when color work is being handled, embossing 
control of temperatures, pressures, and humidities are modern produ 


As the scientific methods used in these industries developed, both the] 
turers and printers found that the Tycos research organization had < 
needs. Tycos had developed a line of accurate indicating, recordi 
instruments which are included teday among the 8,000 styles of Tycos| 
standards of accuracy in every industry. 











Taylor /nstrument Companies 


Rochester, N. Y., U. S. A. 
CANADIAN PLANT, TYCOS BUILDING, TORONTO 


Manufacturing Distributors in —. — 
Short & Mason, Ltd., 


INDICATING—RECORDIN Lnstruments 


Tycos THE SIXTH SENSE OF INDUSTRY 
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—almost everywhere— 
American Railway Express 
no exception— 


On railways—buses—on industrial trucks—in the steel mills 
—everywhere that heavy duty plugs and receptacles are in 
use, you will find Anderson equipment. The American 
Railway Express with its charging stations from Coast to 
Coast is no exception. Here in the New York City plant 
is shown row upon row of storage batteries being charged 
by means of Anderson plugs and receptacles. Also on the 
trucks and on the side walk charging stations, Anderson 
plugs and receptacles are standard equipment. 


Our engineers will be glad to cooperate with you in the 
design and construction of heavy duty plugs and receptacles 
to exactly meet your requirements, 


Send for the 72-page illustrated Bulletin No. 38. 


Albert & J. M. Anderson Mfg. Co. 


289-305 A St., Boston, Mass. 
New York Chicago Philadelphia London 
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Some 


ANDERSON 
PRODUCTS: 


. Automatic Time Switches. 


The Anderson Time Switch 
is designed to give the type 
of time control service which 
you will demand of a de- 
pendable instrument. Ab- 
solute dependability on time 
control year in and year out. 
Used for various purposes 
in industrial plants wherever 
it is desired to automatically 
open and close an electrical 
circuit at predetermined 
times. 


. Heavy Duty Plugs and Re- 


ceptacies. In this line 
especially, operating men are 
finding new applications 
daily where Anderson equip- 
ment is indispensable. Talk 
to us about any special re- 
quirement. 


3. Heavy Knife Switches. 


> 


=) 


. Circuit Breakers. 


. Heavy Copper Work. We 


are equipped for machining 
and forging heavy copper 
work for all purposes and 
are prepared to _ furnish 
copper castings of any 
shape or size having an ex- 
ceptionally high degree of 
electrical conductivity. 


. Alligator Jaw Testing Clamp. 


Designed especially for mak- 
ing temporary _ electrical 
connections. 


. Overhead Line - Material. 


Aetna Insulation. 


. Bus Bar Benders. 


. Bus Bar Clamps. 


o 
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WHAT THE REEVES MEANS TO THE 
MODERNIZATION OF PRODUCTION 


Two REEVES Transmissions at 
the central control board which 
regulates the time cycle of the 
traffic lights in Chicago’s loop 
district. Through these REEVES 
units the time cycle can be ad- 
justed instantly in exact accord- 
ance with the traffic condition of 
the day and the hour. 


HE modern trend in production is merely a 

wide-spread movement toward greater effi- 

ciency. Mass production, elimination of 
waste effort, accurate machinery in place of hand 
labor . . . all these are steps toward the goal. And 
as the amount of machinery grows, and the 
number of machine processes increases, the need 
for controlling the speed of machinery becomes 
more apparent. 

Single-speed machinery is out of the question. 
Step-adjustments are insufficient. Modern ma- 
chinery must be infinitely adjustable in speed .. . 
must be capable of hairline speed changes... able 
to take advantage of every production change and 
to meet each variance in operating conditions 
with a like variance in operating speeds. 

The REEVES Transmission represents the only 
method which gives infinite speed adjustability. 
It does not give just steps in speed ... but any 
speed between fastest and slowest, even to the 
smallest fraction of a revolution. Simple, com- 
pact, inexpensive and easy to install. More than 
40,000 REEVES Transmissions are now in opera- 
tion, and more than 400 machinery manufac- 
turers incorporate the REEVES as a standard part 
of the machines they build. 


Fill in the coupon below and mail it today for the new 
REEVES Catalog, E-88, which gives more detailed informa- 
tion on REEVES advantages in specific industries. 


The REEVES Transmission as 
standard equipment on the new 
Palmer Tenter Finishing Machine 
Manufactured by the Morrison 
Machine Company of Paterson, 
N. J. Through the REEVES the 
speed of this machine can be ad- 
justed to suit exactly the weight 
of fabric being processed. 











MACHINERY MUST 


BE ADJUSTABLE IN SPEED 
Industrial Engineering — Vol.86, No.12 


















Buss Fuses and Precision Instruments 


The Taylor Instrument Companies, Rochester, N. Y., manu- 
facture the well-known Tycos line of instruments for indica- 
ting, recording and controlling temperature and pressure. 

Their manufacturing experience befits them for judging 
precision and dependability in other products. 

Taylor’s selection of Buss Renewable Fuses for the electrical 
protection of their plant and equipment is another outstanding 
recognition of Buss merit. 

If you, too, wish to know about the true merits of Buss 
Renewable Fuses, send for free sample. 

BUSSMANN MANUFACTURING CO. - - ST. LOUIS, MO. 





Parts and 
the Link 


That's All 
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A Tycos recording ther- 
mometer, one of the many 
precision instruments 
manufactured bythe 
Taylor Instrument Com- 
panies. 





HUSA FUSES 
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Get rid of this 
Thief of Power—with 





Remember—no mere assemblage of gears in a housing is an effective, 
economical speed reduction unit. It may absorb so much of the 
prime-mover power that you lose thousands of dollars annually in a 
big plant having many units. Philadelphia Spur Gear and Worm 
Gear and other Speed Reducing Units are EACH an expert engi- Worm Gear Reducer 
neering job. Spur Gears are Chrome Nickel Steel, heat treated, Type V.X. 
accurately machined. Worm gears are chill cast bronze, with accu- 
rately generated cut teeth. Roller bearings on high speed elements. 
“Ring-Oiling” Bronze Bushings—on slow speed shafts. Splash bath 
system lubrication. An exclusive feature is the oil filter screen at 
each end of the Philadelphia integral worm and shaft. 


























Power Saving Products 


GEARS, Spur, Worm, Her- 
ringbone, Internal, Bevel, 
Miter, Intermittent, Spiral, 
Helical. 


NON-METALLIC PIN- 
IONS: Fabroil, Textolite, 
Rawhide. 


Whitney Silent and Roller 
Chains, Sprockets, Flexible 
Couplings, Universal Joints, 
Racks, Ratchets and Pawls, 
and a complete line of 
gear driven 


SPEED REDUCING UNITS | 


Space forbids more details. But you can depend upon 50 years of 
gear making experience to insure satisfaction in Philadelphia Speed 
Reducing Units. ALL SIZES—ALL TYPES—for all ratios, 
hp. up to 200. Ideal for use with low cost, high speed motors. Write 
for details. 





















PHILADELPHIA, PENNA. 


Branch Sales and Engineering Office: 12 E. 41st St., New York 
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Venting, ai important con- 
sideration in fuse operation, 
is secured and maintainedby 
means of carefully propor- 
tioned passages in the case. 

This method provides for the 
escape of gasses and prevents 
molten metal from“ freezing” 
the caps. 














Fewer number of perts pro- 
mote speed in renewals. 
Only one cap is 

The other remains on. the 
knife blade. . 


wee 


Fusible link of knife-blade 
type is notched at both ends 
to permit slipping into or 
out of seer when studs are 
only slightly loosened. 


for Low-Cost 
PROTECTION 


EVER before has value played such an important part 
N in the selection of equipment. For example, more and 

more plants have learned that fuses are not all alike— 
that Union Renewable Fuses not only give dependable pro- 
tection to electrical circuits—but stay in service longer—cost 
less because they are worth more. 

Simplified design and construction keep Union Renewable 
Fuses as serviceable as new — after repeated blowouts. The 
extra heavy and tough grey horn fibre case is vented by an 
exclusive method. Vents are in the fibre shell and are scien- 
tifically proportioned to relieve the pressure generated when 
the fusible element blows. Molten metal is not forced into 
end cap threads. 

Ala addition to these advantages, which insure a new fuse 

the price of a link, the extreme simplicity of design and 


~ntemee parts‘make renewals quick and easy. 


In the knife-blade type, both ends of the fusible link are 
notched — therefore the sti the link meed_ be 


loosened only slightly when making r In the ferrule 
type, two nibs on the washers fit into corr 


the body and prevent the link from twisting. Links are Bent» 


at one end to make renewal easy. 


Our new catalog No. 33 gives complete facts. Send for 

your copy—also free FUSE CHART which tells at a 

glance proper size and style of fuses for dependable 
electrical protection at low cost. 


Chicago-Jefferson Fuse & Electric Co. 


ill WEST 15TH STREET 


Meeting the Demand 


~ The UNION-GEM -JEFFERSON Line 
is Sold Through Wholesalers 


UNION FUSES 


Because they are worth more they really cost less 


(8070) 
21 


Chicago, Ill. 
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GENERAL ELECTRIC 


COMPANY, 





ERAL ELECTRIC 


SCHENECTADY, 






N. Vis 





In the new Fidelity-Philadeiphia Trust 
Company Building, G-E safety-enclosed 
truck-type switchgear controls the flow of 
power to lights, elevators, and ventilating 
system. 


This control is effected with the greatest 
possible safety—because G-E truck-type 
switchgear is totally enclosed and the live 
parts are protected. Power interruptions are 
negligible—because a spare unit can be im- 
mediately inserted when it becomes neces- 
sary to withdraw a truck for inspection or 
adjustment. Again, these trucks were in- 
expensively installed—because they were 
completely assembled when shipped. 


Your present or future building can also 
have the advantages of G-E truck-type 
switchgear. Call a G-E switchgear specialist 
and have him help you with your problem. 





461-18 


SALES OFFICES IN PRINCIPAL CITIES 
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—yYou have heard of the 
thousands of motors that 
go down every year— 


FROM WATER 


You also know that 
Lubricating Oils, by car- 
bonizing windings cause 
40% of Motor break- 


downs— 


Do you know that 
CHINALAK builds a 
barrier Oil and Moisture 
cannot penetrate? 















Chinalak is protecting 
thousands of Motors by 
thoroughly saturating the 
winding and then Sealing 
them— 


A 3 Mil—build-up per 
dip—after the first pene- 
trating dip. 

Over 1200 Volts per Mil 
dielectric— 

Long life under heat 
stress— 


High Resistance to Acids 
and Alkalis— 


Maximum Dielectric 
Resistance 


Low Dielectric Loss. 


Whi Ever 
INSULATING A MO 








] 


Cala of 


TOR 









































Where the unusual qualities 
of Chinalak have been 
established. 


For the past six years 
Chinalak has been going 
into the Steel Mills, Coal 
Mines, Paper Mills, Dye 
Houses, Chemical Plants, 
Bleacheries, Street Rail- 
ways, etc. 


NOW— 
the facts are established. 


Motor buyers are request- 
ing that the motors they 
buy be Chinalak treated. 


: - 
od 
Dolph’s wit 
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BLACK 
BAKING 


THE LIQUID LIFE of PROTECTION 


JOHN C. DOLPH CO., INSULATION SPECIALISTS, NEWARK, N. J. 
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TRADE MARK 





Brand 
New Product | 


will be announced 
by this company 
next month. 


It marks the most progressive step that 

has been taken in the electrical industry 

in many years and . . will go far in re- 
ducing the cost of 
electrical installa- 
tions. Write direct 
for advance infor- 
mation. 


ELECTRICAL DIVISION 


Steel and Tubes, Inc. 
CLEVELAND ....--. .e QHIO 


A subsidiary of Republic Iron & Steel Co. 
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Alright! If You Like 
Motor Trouble— 
Don’t Buy a [TR 


Because motor trouble just nat- 
urally evaporates into thin air 


when the TR Automatic Self Start 
gets on the job. 






















It has replaced motors a third 
larger—done a better job in so 
many places we’ve lost count.—We’ll send 
you records of ES 
some of them if you write us. 


Maintenance—it hardly has any. 
It’s a motor you can put on the 
job and forget. 


@ THE TRIUMPH 
roar uns ELECTRIC CORP. 


CINCINNATI, OHIO 


AMPERES 


LOCKED ROTOR 









DOUBLE SQUIRREL CAGE 
STARTING TORQUE FOOT POUNDS 
DOUBLE SQUIRREL CAGE 


SQUIRREL CAGE 
TRIUMPH TR 





Starting Characteristics 
Compared 


TR Motors show far higher starting 
torque— much lower starting current. 
Starting current is way below N.E.L.A. 
limit. 












MOTORS SING 





BUILDERS OF 
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VRMA- AVFFMAN 
PRECISIVN BEARINGS 
























“NORMA” | HIS new Westinghouse No. 1425 Trac- “HOFFMANN” 
PRECISION | : : : : PRECISION 
aataeaeeos | tion Motor is designed for use with the inten dennaiege 
increasingly popular double-reduction-drive 


For all ordinary | k f th f £ For high or low 
load conditions | trucks—one of the strongest features © speeds, heavy loads © 


and for all speeds which is quiet operation. NORMA-HOFFMANN: and hard service 

up to 50000R.P. M. Precision Bearings, both ball and roller, are involving shock, 

sai caiaaniaeaii standard equipment onthis motor. They jar and overloads. 
iii | were selected not only for their proved sitet 

superior load-ability and shock-ability under 

heavy duty, but also for their distinctive 

quiet-running feature. 
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NB-928 


NORMA-HOFFMANN BEARINGS CORPN.- STAMFORD, CONN. U.S.A 
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Easy to handle, easy to install, 
built to withstand the hardest kind 
of service and sold at a price that 
is attractive . . . these are the 
features that have made the Condit 
Type N-4 the most popular switch 
for small motors, 5 H.P. or less. 


It comes manually operated or 
with push button control, and with 
or without thermal cutouts for 


overload time-lag protection. 


CONDIT ELECTRICAL MFG. CORPORATION 
Manufacturers of Electrical Protective Devices 


BOSTON, MASS. 
Nosthern Electric Company 
UMITED 


Distributors for the Dominion of Canada 





MMMM ZZ Z Willd 
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Just a twist of the wrist 





Type N-4 


Specifications: 3 or 4 pole; standard sizes 30 amperes, 600 volts. For small motors, 5 H.P. or less. Approved by 
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Underwriters. 
Yy DMMV<VVL. UM meaqmM MCMMMA FCM WWWWWCTZT:@|$@ 04: Yyy 
















Another 
Diamond 


Magnetic Switch 


| [IMPROVED 79¥PE KXR] 








Special Features 


Easily Removable Panels 
The KXR panel may be 
removed within a few seconds 
—immediate accessibility at 
all times. 


3 Times Ordinary Wiring 















, on E presents an Improved Magnetic Switch— 
Type K X R. Exclusive in design, it has many special features that make it the 
desirable magnetic switch for single and polyphase Induction Motors. It answers the 
need for a compact, trouble-proof switch. 
With utmost compactness and convenience Type K X R Switch offers the greatest 
economy in installation and service ever achieved in a magnetic switch. Its refined 
design and careful manufacture insure perfect operation for all services. 
These very desirable features are included in K X R: Panel Base and Arc Shields of 


Space 
Extra large wiring space be- 
hind the panel makes _ in- 
stallation and servicing 
many times quicker and 
zasier than old-style switches. 
Knockouts On All Sides 
and Back 
16 Knockouts on back and 


sides to meet every wiring 
requirement. 


Bakelite, extremely light and durable. Big copper contacts; large wiping action. 
Connects directly across-the-line in starting. Inverse time limit and thermal overload 
relay with interchangeable heating elements. Lever of brilliant red Bakelite set 
integral with the panel. Small in size—only 3 supporting screws necessary. Handsome 
drawn cabinet finished in black, baked enamel. No sharp corners. 

K X R Improved Type Magnetic Switch effects a substantial saving in pores time and 
labor on any Induction Motor installation. 

Price list and complete Specifications, including Wiring Diagrams, upon request. 


DIAMOND 


MANUFACTURING 











Just the Size of Your Hand 





Your outspread hand easily 
covers the K X R Switch. It 
can fasten right on the ma- 
chine it operates. Smaller 
than most switches but has 
three times greater wiring 
space. 








COMPANY INC. 


FACTORIES: 
HOUSTON, TEXAS MILWAUKEE, WIS. 
1517 Fannin St. 926 Juneau Ave. 

DISTRIBUTING OFFICES 
PORTLAND, OREGON SALT LAKE CITY, UTAH 
218 Commonwealth Bldg. 228 South West Temple St. 


ASSOCIATED MANUFACTURERS AND EASTERN DISTRIBUTORS: 
UNION ELECTRIC MFG CO., Milwaukee, Wisconsin 











SAN FRANCISCO, CALIF. 
1264 Folsom St. 





LOS ANGELES, CALIF. 
1318-1362 E. 16th St. 
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Chain Mortality Decreased- 


by Balanced 
Construction 


Balanced Chain Design, in which all parts are 
properly proportioned to carry the load, pre- 
determines a long life for Jeffrey Chains. 


They are designed to equally withstand the stresses 
of the several mechanical forces to which they are 
subjected, such as tension in the side bars, bending 
and shearing of the pins and bushings, fixed bearing 
of the pin in the side bars and wearing between the 
pins and the bushings. In balanced construction, 
there is no excess weight of metal. 


These are a few of the reasons why Jeffrey Chains 
replace themselves. For example, Mr. P. A. McLeod, 
Engineer, Northern Indiana Public Service Com- 
pany, says, “The first Jeffrey Elevator installed at our 
Lafayette plant remained in active service several 
years longer than we could reasonably expect, there- 
fore, it was only logical that we should choose Jeffrey 
Chains and Buckets to replace it when worn out.” 


Our new Chain Catalog No. 416-AA makes it easy to 
select the Jeffrey Chain you need. May we send 
you a copyP 


The Jeffrey Manufacturing Company 
/ 951-99 North Fourth St., Columbus, Ohio 


New York Boston Chicago Utica 

Buffalo Scranton, Pa. Charleston, W. Va. Atlanta 
Rochester, N. ¥ Cincinnati Milwaukee Salt Lake City 
Philadelphia Cleveland St. Louis Birmingham 
Pittsburgh Detroit Denver Houston 
Montreal 


5 1 YEARS OF SERVICE TO INDUSTRY __| ,sterFoim eg 


Portable Loaders NOs 
Coal and Ashes Handling 


Equipment 
Skip Hoists 
. Chains and Attachments 
Sprocket Wheels—Gears 
Crushers—Pulverizers 
Sand and Gravel Handling, 
Washing and Sereening 
Equipment 
Locomotives 
Coal Mine Equipment 
Tipple Equipment 


Ventilation Fans 


MATERIAL HANDLING EQUIPMENT |" _~ 
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Y the common-sense application of pro- 

peller type fans to “Tempervane” Heat- 
ing Units, Sturtevant Engineers considerably 
cut the cost of industrial heating. It does 
not need the judgment of a Solomon to 
recognize what this economy means—you 
simply check the current consumption curve! 


For any air delivery or B. T. U. capacity 
Sturtevant propeller fans require 
motors only one half the horse- 
power of those used in similar 
heating units equipped with 
housed centrifugal type fans... 


ee A 


Branch Offices at: Boston; Buffalo; 
Denver; Detroit; 


Portland; Rochester; 


Sit 


30 


Adanta; Birmingham; 
Hartford; Indianapolis; 


St. Louis; San Francisco; Seattle; 








eva 


REG. V.S. PAT OF 





Saves 


the horse-power 


NS ae. came age 











Suspended type “*Tempervane” 


Kansas City; Los Angeles; 
Washington, D. C.; 


Also Agents in Principal Foreign Countries. 


mpl rane 
n Ge Heating Units 
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You can see this Heater save the dollars! 


This Unit Heater effects a saving of 50% in current 
through the use of propeller type fans 
instead of centrifugal fans 


it means motor horsepower is cut 50% and 
current consumption is halved! 


A 50% saving in current consumption is a 
worth-while saving—it deserves investiga- 
tion! Write our nearest office for indisputable 
evidence of Tempervaneeconomy—complete 
information, test photographs, performance 
curves, etc., will be promptly furnished .. . 
gratis. 
Tempervane Heating Units are 
made in both floor and overhead 
types—for steam pressures up to 
350 pounds per square inch. 


STURTEVANT COMPANY 


Plants and Offices at: Berkeley, Cal.c~»Camden, N. J.o~-Framingham, Mass.ew 
Galt, Ontario *~Hyde Park, Mass.e+ Sturtevant, Wis. 
Camden; 


Charlotte; Chicago; Cincinnati; Cleveland; Dallas; 
Milwaukee; Minneapolis; New York; Omaha; Pittsburgh; 
Canadian Offices at: Toronto, Montreal and Galt. 
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A Typical, Single-Pole, CL Car- 
bon Circuit-Breaker Showing 
Extreme Simplicity of Design. 


















CL Carbon Circuit-Breakers 


fit modern industries 


HE prime consideration of modern plant equipment is 

simplicity and neatness. This is natural, since service 

records have established that equipment having these features 
is dependable. 


Westinghouse CL carbon circuit-breakers are simple and neat. 
There is no complicated system of ugly rods and levers. 
Even the framework has been reduced to the simplest, neatest 
form consistent with strength. Years of hard usage bear 
witness that these features of the CL breaker spell dependa- 
bility and durability. 
Permanence of appearance is assured by treating all exposed 
copper parts with a satin finish, which retains its lustre 
without polishing. 
Circular 1705 fully describing these breakers can be obtained 
from our nearest district office. 

Westinghouse Electric & Manufacturing Company 


East Pittsburgh Pennsylvania 


Sales Offices in All Principal Cities of 
the United States and Foreign Countries 


Westinghou se 
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Profits today depend on a steady flow of materials through 
mutually dependent production operations. The motors 
responsible for this continuous movement have taken on a 
new importance. Their constant performance is vital in 
modern production. * 7 +7 Every Westinghouse motor 
embodies one fundamental purpose—to deliver a rated 
horsepower, without fail, in years of continuous service. 


WESTINGHOUSE ELECTRIC & MANUFACTURING COMPANY 
East Pittsburgh Works, East Pittsburgh, Pa. 
Sales Offices in all Principal Cities of the United States and Foreign Countries 


Westinghouse Motors 
With Sealed-Sleeve Bearings 


3 oe 
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Ball Bearings are used to secure unfailing accuracy of mechan- 
ical operation. It automatically saws type slugs to fractional 
inch dimensions, the cut being controlled by micrometer adjustment. 


Tet Mohr Lino-Saw is an instance of where New Departure 


To accomplish this, New Departure Ball Bearings are used. 
Their correct design produces true rolling motion, allowing freest 
operation of all moving parts. 


Important te applications such as this is the fact that New 
Departures never require readjustment and indefinitely maintain 
original location of parts to which they are applied. 


Write for Application Data Sheets, furnished without obligation 
to bearing users. Resident representatives in industrial centers. 


The New Departure Manufacturing Company, Bristol, Connece 
ticut; Chicago, Detroit and San Francisco. 


Quality 








New Departure 









all Bearings 
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Correct Lubrication 
is Essential 


Lubrication is no less a tool 
of production than the highest 
priced machine in aed plant, 
and the selection of lubricants 
deserves equally careful con- 
sideration. 


Frequently, to obtain proper 
lubrication, a careful investi- 
ation by experts is necessary. 
he Standard Technical Staff, 
working for years between our 
refineries and varied indus- 
tries, has become expert in 
solving lubrication problems 
and has developed a full line 
of efficient lubricants for prac- 
tically every industrial need. 


What Expectation of Service 


Every machine, every piece of equipment 
may be said to have a definitely limited ex- 
ception of service life. And vigilant main- 
tenance is an important factor in carrying 
any equipment through to its expected 
length of usefulness. 


As every maintenance man knows, 
proper lubrication is a definite positive 
factor in equipment life, in operating effi- 
ciency. Probably no other element enter- 
ing into equipment maintenance will pay 
larger dividends if studied carefully and 
intelligently, than lubrication. 


So important did the French Paper 
Company consider lubrication that when 
they rebuilt the drive of one of their paper 
machines, a most careful study of lubrica- 


tion requirements was made to assure the 
efficiency of operation. After six months 
of operation this company says: 


(This machinery has been in operation 
for six months now and we are happy to 
say that we are not disappointed in our 
selection of Standard Oil Company (In- 
diana) products.” 


When the proper Standard Lubricant is 
used on any equipment, lubrication is as 
nearly perfect as lubrication can be. To 
insure the correct use of Standard Oils 
and Greases, the Company places the serv- 
ices of its lubrication engineers free of 
charge, at the disposal of any manufac- 
turer throughout the Middle West. 


STANDARD OIL COMPANY {Indiana} 


General Offices: 910 S. Michigan Ave. 


ILLINOIS INDIANA IOWA 








S. DAKOTA 


CHICAGO, ILLINOIS 


N. DAKOTA MINNESOTA MISSOURI 








Chicago Evansville Davenport Huron Fargo Duluth Kansas City 
Decatur Indianapolis Des Moines MICHIGAN Minot Mankato St. Joseph 
Joliet South Bend Mason City . Detroit WISCONSIN Minneapolis St. Louis 
Peoria KANSAS Siou: City Grand Rapids La Crosse 
Quincy Wichita Saginaw Milwaukee 
Green Bay 
4. (2 ¢) . 
Ce CKKS WO 
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The 
sign of success 


G R OWT H 


WHILE the long experience we have had in 
the carbon industry is significant to the 
users of carbon products, it is not the only 
guide for them to follow. History lends 
prestige to an institution, and age is an 
asset. But there are many old companies ~ 
that are no larger than they were when 
they started—they did not grow. 


Growth is an evidence of success. We 
have grown steadily since the pioneering 
days of the carbon industry, and we are | 
still growing. Our growth has been due to 
the ability to supply quality products, to 
meet modern requirements, and to use our 
experience in giving our customers an ever 
higher type of service. 



























NATIONAL CARBON COMPANY, INc. 
Unit of Union Carbide [ee and Carbon Corporation 
Carbon Sales Division 








SILVER STRAND 
Cleveland, Ohio |“@48®) San Francisco, Cal. 


CABLE 
LJ 


SEGISTERED 











Branch Offices and Factories 


PITTSBURGH, PA. JERSEY CITY, N. J. 






BIRMINGHAM, ALA. 
35 


CHICAGO, ILL. 
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Design Your Own Panels 
with These Standard Units 


Complying with the Safety Code of 
the U. S. Bureau of Standards 


Simplify your panelboard requirements with Bull Dog 
SAFtoFUSE Units—the combined Switch and . Cut-Out. 
Select the units required, combine them in a panel and pro- 
vide blank filler units in spaces for future circuits. When 
the equipment is moved the units go with it to the other panel. 
Bull Dog SAFtoFUSE Panels take care of every present and 
future requirement with utmost simplicity and economy. 
























Interchangeable—All units are of the same standardized 
11-inch width and fit on the same busbar drillings. 


Capacities—30 to 400 amperes, 250 volts. 30 to 200 amperes, 
440-600 volts. Standardized cabinets take all units. 


Future Circuit Provisions—Additional units can be mounted 
at any time to take care of new circuits. Only a screw-driver 
is needed for the mounting work. Blank filler plates cover 
the busbars in unused units. 


Convertible—Several of the units are convertible from 30 
amperes, to 200 amperes, 250 volts and 30 amperes to 100 
amperes, 440-600 volts. 





DETROIT, MICHIGAN 





SAFtoFUSE Units. 
Mounted on Busbars and plate. 
All units fit same Busbar drillings. 





BLANK FILLER UNITS to cover unused 
Busbar space pending installation of 
future circuits. 





Twin Head, SAFtoFUSE Bakelite Unit. 
30 Amp.-60 Amp. 440/600 Volts or 
100 Amp. 250 Volts. 





Double Branch 3/2 Wire SAFtoFUSE Unit. 
30 Amp. or 60 Amp. 250 volts. a“ 
o 66 ’ sas “ ss 
ecebanateatiies ase: smartness Method of connecting heads together for 
2 or 3 pole, if desired. 





: : Special Type of Head with Jack for Motor 
aay ge ty ee Single Pole, SAFtoFUSE Unit. Reading where required in large 


One pa A inion” So Ae. ee elt 400. Amp. 250 Volts. In “off” position. installations. 
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Butt UoG 


SAF to FUSE 
PANELBOARDS 


Underwriters’ Approval 
Safety—SAFtoFUSE Units are approved as a “combination 


switch and cut-out.” Fuses must necessarily be disconnected 
from the line before they can be touched, as recommended by 
the U. S. Bureau of Standards Safety Code. Contact with live 
metal parts is practically impossible. Means for testing fuses 
are provided. 

Narrow Cabinets—Standard cabinets are 19 in. wide, which 
allows 4-inch wiring gutters on all sides. They conveniently 
fit on columns, pillars or other narrow spaces, saving room 
and shortening runs to equipment. If panel is located in 
sight of motor, a disconnect switch for motor is not required. 
Value at Low Cost—In properly designed installations the 
cost of Bull Dog Panels is lower than live face panels. Large 
quantity production enables us to offer many times the value 
formerly given in obsolete live face panels. 


SAFtoFUSE Panels are endorsed by successful use 
under severe. conditions in hundreds of installations 
throughout the country. 


Representatives in every large city ready to serve you. 





DETROIT, MICHIGAN 





End View of SAFtoFUSE Units in “on” 

a Fuses may be tested in this position 

ut otherwise cannot be touched until dis- 
connected from the line. 





“BULL DOG” Dead Front Super- 
Safety Switchboard using SAFto- 
FUSE Units for Branch Circuits. 
Main Switches in bottom section. 
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8 Phase 440-600 Volts SAFtoFUSE Power 
Panelboard. Twin Heads, 30-60-100 Amps. 
Single Heads 200 Amp. capacity. 





Standard SAFtoFUSE Feeder 
Panelboard 30 and 60 Amp. 250 
Volt 3/3 wire 8 circuits. 


Composite photograph showing the 
standardized construction and the 
flexible, convertible and _inter- 
changeable features of “BULL 
DOG” SAFtoFUSE Units. 











&) Service to Factory Elec- 
tricians comprises an experi- 
enced sales engineer in each of 
thirty cities to aid you in solving 
many problems of switchboard 
and panelboard installations, to- 
gether with prompt estimates 
giving the right price first and 
service as long as the job requires. 
€A Service also provides steel cab- 
inet stocks in Jobbing Houses all 
over the country and complete 
panelboard stocks in each of 
thirty district offices. Also local 
assembly and producing shops 


in twelve important territories. 





Frank Adam 


ELECTRIC COMPANY 


: ST. LOUIS 
DISTRICT OFFICES 
Ga. Kansas City,Mo. Richmond, Va. 







Md. Los Angeles, Cal. San Francisco, Cal. 
Memphis, Tenn. Seattle, Wash. 

- Minneapolis, Tampa, Fla. 
Minn. Tulsa, Okla. 

New Orleans, La. Montreal, Que. 

New York City Toronto, Ont. 

Omaha, Neb. Vancouver, B.C. 

ich. Philadelphia, Pa. Walkerville, Ont 
ville, Fla. Pittsburgh, Pa. Winnipeg, Man. 


PUPPELP OP TEE TES 
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ARMORED IN 
DELTABESTON 


Armored in  Deltabeston 


wire, electricity is 


equipped to fight your 


battles Impervi- 
ous to fire, to water and 
to reasonable mechanical 
abuse, Deltabeston’s stone- 
like felted asbestos cover- 
ing protects your circuits 
as his armor protected the 
knight of old 

See Graybar, for samples. 


OFFICES IN 71 £PRINCIPAL CITIES 
EXECUTIVE OFFICES: GRAYBAR’ BLDG., 
LEXINGTON AVB. AND 43rd 8T., NEW YORK 

















TUUNEEUADUUHOGUDSUOEDUOGUGUOUEOOUGDOGUGHOUOEERAONOORUOEDOOOROONEOOONOHONE 





SHIPMENT of any 

size up to 15 inch 

diameter can 

made within 5 days 

after receiving V- 
rings. 











We. aa from Hard Drawn 
Copper bars. (Guaranteed to be free 
from all blow-holes). Insulated with pure 
amber mica of high dielectric strength. 
Tested for breakdown on 2200 volts. Speed 
tested at 3600 RPM. 


Our prices will agreeably surprise you. 


The Fuerst-Friedman Co. 
1284 East 53rd St. Cleveland, Ohio 


HUUESOOUQUDEOUUEDOOUOUOOEDOEDGEOUODSGUOOUODOONNONODOULUOGOOASUSOOUNELIES 
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Close inspection of Radiotron bases in the General Electric plant at 





Pittsfield, Mass., demands good seeing conditions to reveal every detail. 


What makes a light good 
for inspection and other close work ? 

























OLLI IOUT 


LP pt 


LITER THAN 


DW 
Not a mere claim— 


a statement of fact 


Cooper Hewitts are better than daylight 
not only because they give constant in- 
tensity 24 hours a day but because they 
yield go% yellow-green (the best seeing) 
rays, and have none of the glare-producing 
qualities which are hard on the eyes. As 
a result, every detail becomes sharp and 
clear as if magnified, vision is more 
acute and the response of brain and 
hand is more rapid, 
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NSPECTION operations require 
good vision, and good vision de- 
mands light of high revealing power. 


Scientific study has proved and 
industrial experience has confirmed 
that the light of highest revealing 
power should be as nearly as pos- 
sible of one color and that yellowish- 
green light produces the greatest 
visual effect for a given expendi- 
ture of energy (or electric current). 
Glare also must be avoided. 


Fortunately these conditions are 
fulfilled by Cooper Hewitt light 
90% of which is composed of yellow- 
green rays. It is primarily this fact 
which accounts for the rapidly in- 








301© C. H. E. Co., 1928 


creasing use of Cooper Hewitts in 
so many industries. 


This modern form of lighting reveals 
numerous defects which remain hid- 
den in other kinds of lighting. Out- 
lines become sharper and the gen- 
eral effect is one of magnification. 
This makes Cooper Hewitts ideal 
for both inspection and production, 
and often used even in preference 
to daylight. 


If you would like to be shown, a 
trial installation in your own plant 
will be made without obligating you. 
Why not accept this offer,—today? 
Cooper Hewitt Electric Company, 
8177 Adams St., Hoboken, N. J. 


COOPER HEWITT 


A General 


Crganization 





Electric 
























One of Sundh’s many specials 


A Definite Time-Current 


Modified Automatic Starter 


A load to be started—no two starts the same— 
motor must be protected always. Solution to this 
problem—a current modified, definite time limit 
starter. It automatically adjusts the acceleration to 
avoid dangerous peaks of current and torque. 


SUNDH ELECTRIC COMPANY, INC. 


RELIABLE 


CONTROL 


Parkhurst St. at Ave. C Z_SUNDH Newark, N. J., U.S. A. 





Representatives 


BIRMINGHAM, Jos. W. Eshelman, 307 So. 20th St. 


BOSTON, — H. Abbott, Inc., 88 Broad St. 
, John E. Hoffman, 280 —— St. 


BUFFALO, 

CHICAGO, Thos. E. Beasley, 310 Michigan Ave. 
CINCINNATI, R. M. Heim, 2413 Union Ley’ Bldg. 
CLEVELA: 


ND, Walleno Engr’g Co,, 11th St. 
& Cox, Inc., 314 corae “Bldg. 


DENVER, Joy 
DETROIT, Ralph D. Ernest, 207 Coe Terminal Bidg. 
KANSAS CITY, Chas. L. Ward Co., 701 Midland Bldg. 


Los ANGELES, Otto Demmert, 106 W. 3rd St. 
MINNEAPOLIS, H. R. Harris, 708 6th Ave. So. 


ARK, L. Lb. Wilcox, Rs org’ St. at Ave. C. 


NEW ORLEANS, Lyman C. Reed, 1230 Hibernia 
Bank Building. 


YORK CITY, P. W. Moeller, 51 E. 42d St. 


and Branch Offices 


OMAHA, Chas. L. Ward Co., 734 Electric Bidg. 
PH ELPHIA, H. F. Darb y Jr, 1700 Walnut St 
PITTSBURGH, Rutherford & Uptegraff, Ist Nat'l 


— 

8T. LOUIS, Stewart, 619 Bank of Com. Bldg 
SAN FRANCISCO, Oliver B. Lyman, 74 N. Mont- 

gomery 
SEA TTLES — S, Wood, 505-507 Polson “es. 
a , CAN., D. M. Fraser, Ltd., 24 E. 

aide St. 
TULSA, E. B. Nelson (Ward Co.) 2724 E. Admiral 


VANCOUVER, * C., N. D. Blagdon Phillips, 615 
Pender St. 
EXPORT, S. My “Rapier Co., 56 Wall St., N. Y. C 








MARTINDALE wantenance EQUIPMENT 





HULLHORST jtrvexn UNDERCUTTERS 


for Slotting Commutators 


7 Different Types from which to make 


selection—5 of which will cut both “U” 


and “V” shaped slots. 


MARTINDALE ELECTRIC Co. 
CLEVELAND, OHIO, U.S. A. 


Shipped on Approval! 





MARTINDALE ELECTRIC CO., 
1252 W. 4th St., Cleveland, Ohio, U. S. A. 


Send me your No. 9 Catalog of 24 pages illustrating and describ- 
ing Hullhorst Undercutters and other interesting and useful Com- 


mutator Slotting Equipment. 

















MARTINDALE waunrexancee EQUIPMENT 
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SERVICE DATA FOR PROTECTIVE PAINT USERS 





CASE NO.9 





Qs \s 








New Power Station—Congella, Durban, 
Natal, South Africa. 


W orld wide recognition 


At Natal, South Africa, an internationally known 
engineering organization (name on request) re- 
cently completed the power plant shown above. 
The stacks were protected with Dixon’s Silica- 
Graphite Paint—a logical choice by these engineers 


due to their intimate knowl- 
edge of the service this paint 
had given their organization 
in the United States and 
elsewhere throughout the 
world. 


For the fame of Dixon’s 
Silica-Graphite Paint—10... 
12 ...\19 ... 800. even 20 
years of active protective life 
under varying degrees of 
severe sérvice conditions is not 
confined to the United States. 
The Air Ministry and Admir- 
alty of England as well as 


| DIXON'S 


















Yes, Dixon’s comes in several 

serviceable colors 
Many people think of Dixon’s Silica- 
Graphite Paint as unattractive. Actually 
it gives a fine durable semi-gloss finish, and 
it may be had in three tones of gray, dark 
red, green and black. There is also Dixon’s 
Aluminum Graphite Paint for a silver-gray 
heat-reflecting finish. 


JOSEPH DIXON CRUCIBLE 
COMPANY 


JERSEY CITY, NEW JERSEY 
Established 1827 


D N 











TRADE MARK 


SILICA 


GRAPHITE 








... Dixon’s Paint 


many of her representative industrialists, rail- 
roads and municipalities specify it. India, Chile, 
Bolivia, Argentine, the Philippine Islands, South 
Africa, Brazil, in fact throughout the world, bridges, 
power plants, iron and steel structural work, tanks, 


train sheds and _ industrial 
buildings are protected from 
rust, corrosion and process 
deterioration by this unusual 
protective paint. 


Our booklet No. B-75, in ad- 
dition to a complete discussion 
on the physical and protective 
properties of Dixon’s Silica- 
Graphite Paint, gives also 
an impressive list of users 
throughout the world. Know 
its protective qualities, its uses 


sand its users by sending for 


your copy today! 


PAINT 


Adequate Protection at Minimum Ultimate Cost 


MABDAAAAAASAAIAALAAALADAAA ARERR hl th dh del h Andie le 
SSS = 
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CHAS. A. SCHIEREN COMPANY 


ESTABLISHED 1868 








DUXBAK*»~>DUXBAK*#~DUXBAK*~>DUXBAK 




















DUXBAK Leather BELTS 


THE MOST PLIABLE OAK-TANNED BELT 


fy f 
nae 


inti 


\\\\ 


\ 


It Saves Money for 
10,000 PLANTS 


Duxbak Belts are used 
In 10,000 plants 
Because they are so 
Satisfactory in every 
Particular of service 
Satisfaction and 
Above all 

Genuine economy 


It pays to spend enough 
For good belting 





Send for These Pamphlets: The Seven Factors of Belting Economy” 





Please put my name on your mailing list to receive 
“THE SEVEN Factors OF BELTING ECONOMY’”’ as 
they are published. 


TNT iilnccinsistidecstcsnailebidestiigisi Raasniithvbeinidiehivasebeapiaiangia 


(has,st Tanners 
Belt Manufacturers 


Main Office and Factory 
72 FERRY STREET NEW YORK 











Branches and Distributors in All Principal Cities i] 



















‘BURKE MOTORS 








QUALITY THAT 
ASSURES GOOD 
SERVICE 
RESULTS 





Burke Motors are of correct mechanical design and 
correci electrical design. Highest grade material 
and workmanship. High average efficiency and long 
life. /\ccurate inspection before shipment. 


“BURKE FOR WORK” 


The Burke line also includes Alternators, D. C. 
Generators, Motor Generator Sets and Electric 
Arc Welders. 


Bulletins on request 


BURKE ELECTRIC CO, 








ERIE:PA 
Service Sales Offices: 
NEW YORK CHICAGO PHILADELPHIA PITTSBURGH 
CLEVELAND DETROIT BUFFALO 
Sales Agencies: 

« AKRON KANSAS CITY CINCINNATI . 
Berthold Elec. & Eng’g Co. W. T. Osborn Underwood Elec. Co. 
INDIANAPOLIS TROY, N. Y. MINNEAPOLIS 
W. C, Fletcher Co. E. L Van Doren H. C. Lemire 
SAUVAEUAAADLADANAAASDOANAODOOUEEOAUSDOOOSDUAOADUODESOOUESSUOASEOOSSSUROSEAOSEDOOUSSDORGDDOOOSOOOGEAOOONDOOOADOOGSSDOOEOSGNGESOONGSDOONAOOOORNONOSOOOONDONOUEANIY. 


A-C-E 


Coil making machines offer the latest in modern 
equipment for coil making. 

Our machines are the simplest and less expensive 
and are being used by thousands of concerns 
throughout the world. 

Our trial offer will prove the above facts. 


Complete information on request 
ARMATURE COIL EQUIPMENT CO. 


MANUFACTURERS 


2415 Forestdale Ave. Cleveland, Ohio 


= UGOAUNADADAUAUEALEGONAOGUEOUOUOOCOUENOOSONSUSHOOODOOUOUSOOOUOUONEONNOONOUGEOOOOOONON0000000000000000000000000000002 








WORCESTER BLEACH & DYE WORKS CO. 
ESTABLISHED 1861 by 
Bleachers, Dyers and Mercerizers of Cotton Yarns and Warps 
Winding on Cops, Tubes or Cones 
Manufacturers of Cotton Yarns in Fast Colors 
Glazed Cotton Yarns 


“Sewing and Stitching Threads for All Industries” 











Home of Silkslip Braider Thread 


WORCESTER, MASS. | 
dvnvesneevucavecescecvuueusnessnecpeosenseeeneet evooeetoet 
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ANOTHER ONE OF THE 59 ELECTRICAL MANU- 


_ FACTURERS THAT USES SKF BEARINGS 


Burke Electric Company 


YOU MAY BUYA 
BEARING AS A 
BARGAIN BUT 
TRY AND GETA 
BARGAIN OUT OF 


USING IT 


fer 
Nothingis apt to costso much 
as a bearing that cost so little. 











Motors Large and Small Give the Least Trouble 


with SKF Bearings 


we everywhere.... large and 
small.... turning smoothly and 
easily .... transferring energy without 
interruption or troublesome mainte- 
nance. The march of progress toward 
such unfailing motor performance has 
been due in great measure to the use 
of anti-friction bearings. Today, 59 
manufacturers in the electrical industry 
are using S20SF Ball and Roller Bear- 
ings because of their many proven 
advantages. 


For years the Burke Electric Com- 
pany has been using SiS Bearings on 
motors. Losses of productive time and 
high repair costs due to bearing wear 
are reduced to a minimum. SKF 
Bearings never require any adjust- 
ments, maintain initial air gap, elimi- 
nate damaged rotors and windings, and 
require lubricant but three or four 
times a year. To the ultimate user 
all these things mean... . service which 
is the lowest in cost per bearing hour. 


& KF INDUSTRIES, INC., 40 East 34th Street, New York, N. Y. 








oKF 


Ball and Roller Bearings 
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for A. C. Current Measurements 
0.2 to 200 Amperes 


N the Model 539 Current Trans former, and its com- 

panion instrument the Model 528 A. C. Ammeter, 
Weston has made a most useful and noteworthy 
contribution to the art of electrical measurement. 

These instruments are handsomely encased in 
mottled red and black bakelite, and every feature 
of design and construction is fully in keeping with 
highest Weston standards. The miniature size and 
low cost of this equipment make it especially 
attractive for service where extreme accuracy is not 
of prime importance and where the expense of 
major instruments would be prohibitive. é 

Moreover, it permits of measuring currents under 
one ampere which is not possible with transformers 
having five-ampere secondaries. Yet its testing 
range is sufficiently high to satisfy the great majority 
of current measuring requirements. 

These instruments are useful as auxiliary equip- 
ment for central stations; for installing and servicing 
household appliances; for industrial plants in test- 
ingsmall motors and other electrical equipment; for 
electrical manufacturers in checking their products; 
and for numerous other uses met with in the rail- 
way, mining, and engineering fields, electrical repair 
shops, laboratories and educational institutions. 

Write now for descriptive literature—of value 
to every business executive and engineer who is 
interested in the subject of electrical testing. 








Summary of Transformer Characteristics : 


Ranges: self-contained —2, 5, 10, 20 amperes; inserted 
primary— 50, 100, 200 amperes. Secondary, one am- 
pere. Secondary burden, 2 volt-amperes maximum. 
Accuracy, 1% from 25 to 150 cycles. Weight, 2-54 Ibs. 
Self-contained ranges are changed by means of a 
unique range - changing switch — fool proof, positive 
and easy of operation. eo 




















WESTON ELECTRICAL INSTRUMENT CORP. 
597 Frelinghuysen Ave. Newark, N. J. 






PIONEERS 
SINCE 1888 


INSTRUMENTS 





A Remarkably Small, Light 


and Efficient Combination 








1 


| 


| 
| 
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Our Exclusive 
Method of 


Applying Insulation | 


E durability and dielectric strength of an 
insulating compound depends, not simply 
on the quality and treatment of ingredi- 
ents, but on the way in which this compound is 
applied to the wire to assure an insulating wall 
of equal thickness. Insulation may be applied, 
for instance, by either the strip or the tubing 
process. Okonite insulation is applied by the 
strip method. The compound, backed by tin, 
‘is folded around the conductor—an exclusive 
Okonite process which assures perfect centering 
of the conductor and an insulating wall of equal 
thickness all around. A perfect insulating com- 
pound is thus perfectly applied—still another 
reason why the quality of Okonite Rubber 
Insulated Wires and Cables has remained a 
standard during the last fifty years. 


OKONITE PRODUCTS 


VARNISHED CAMBRIC 
CABLES 





OKONITE INSULATED 
WIRES AND CABLES 
es INSULATING MANSON & DUNDEE 


APE FRICTION TAPE 


OKONITE CEMENT OKOCORD OKOLOOM 


OKONITE-CALLENDER PRODUCTS 


SUPER-TENSION CABLES 
IMPREGNATED PAPER CABLES SPLICING MATERIALS 





The Okonite Company 


The Okonite-Callender 


Cable Company, Inc. 


Factories: PASSAIC, N. J. PATERSON, N. J. 


Sales Offices: New York Chicago Pittsburgh 
St. Louis Atlanta Birmingham 
San Francisco Los Angeles __ Seattle 


Novelty Electric Co., Philadelphia, Pa. 
F, D. Lawrence Electric Co., Cincinnati, 0. 





Boston 


Dallas 


Canadian Representatives: 
Engineering Materials Limited 


Montreal 
Cuban Representatives: 
Victor G. Mendoza Co. 

Havana 
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Two spur gears, one on 
each shaft end, are com- 
pletely and continuously 
sneshed in oil with the 
internal gears of a float- 
ing sleeve. The_ shafts 
and sleeve revolve noise- 
lessly as one unit, allowing 
free angular and lateral 
movement, 
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NY FLEXIBLE coupling that 
A is built with flexible bushings, 
pins, springs, discs or grids is throw- 
ing you open to “fatigue of mate- 


rials’, which ultimately means 
coupling ~failure and_ shut- 
down for repairs. 


Engineers describe Fatigue 
as ‘progressive failure.” In 
couplings it is caused by the re- 
peated bending or alternate 
compression and expansion of 
the flexible parts. As long as 
flexible couplings are built 
with flexible materials, every 
plant superintendent must 
carry replacement parts. 


A Revolutionary Idea 


Eight years ago Fast’s de- 
sign swept all old practice 
aside, eliminated flexible ma- 
terials entirely, and used purely 


Washington 
Pulp and 
Paper Co. 


Appalachian Power Co. 


Union Oil Co., California 
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mechanical flexibility. It goes 
right to the heart of the whole 
matter and takes the flexible 
coupling problem out of the 
replacement class forever. 

See in the dia- 


Coupling Practice Reversed 


By eliminating flexible 
materials there is no more 
replacement problem. 


There is no wear. There is no flex- 
ing of anything. The entire opera- 
tion is purely mechanical. 


Solve Your Coupling Problem 
You can eliminate replacements 
forever by standardizing on Fast’s 
coupling. You may think that your 
problem is ‘‘different’’. Maybe it is. 
Standard Fast’s couplings are made 
in sizes from 1” shafts up to huge 
steel mill reversing drives. And 
furthermore there are special designs 
for mill motor use; for excessive 
misalignment; a telescopic design for 
paper jordon and similar use; a cut- 
out type for quick cut-out of the 
driven unit; etc. 





So no matter what 





gram above, how 
the floating sleeve 
is free to take a 
neutral position, 
yet the two shaft 
gears are completly 
and permanently 
meshed with the 
internal gears of 
the sleeve. This. 
means that simple 
or compound mis- 











FAST’S 


Self-aligning 
COUPLING 


Without flexible bushings, pins, 
springs, discs, grids or any other 
flexible materials. 


Patented and Manufactured by 


The Bartlett Hayward Co. 


BALTIMORE, MD. 


your problem, this 
simple principle 
of mechanical flex- 
ibility can be ap- 
plied to avoid fail- 
ure and eliminate 
costly shut- 
downs. 


Send for 
the Book 


Do not fail to 














tween the 
gear faces, 
and the 
load is. ac- 
tually 
carried by 
oil between 
the teeth, 
under centrif- 

PLEASE SEND ME THE 


ugal pressure. | FREE Book 


ge 










SIGN 
HERE 





get the full story. 
Send for the book that gives full de- 
tails, everything from the mathe- 
matics of design to instruction for 
figuring and ordering. 


Take the first step toward elimi- 
nating coupling repairs forever, by 
reading this free book. 


— — —— — SIGN AND MAIL TODAY — — — — 


THE BARTLETT HAYWARD CO. 
200 Scott Street 


BALTIMORE, MARYLAND 
Company. 


Inadividudl 2. - 
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City 
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CLEC Mee, 
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ae eo NG Kf om! OS BER <Herringhor , ; 
CREE RER RRR elical A 


REW MOTOR 


REVOLUTIONIZES 
UNIT HEATER INDUSTRY 


The speed of the Adjustable Varying Speed Baldor Con- bee 
neers to aid you in so 


denser Motor is controlled by a turn of the switch, . moving in your plant. Cait upon them 
5 be conserved in the 
operations simpliied, and production. 
° e ° “accom es ‘ 
units thrown off by the heater. This motor brings a ‘ stautie Aosidned : # boas 


new day to the unit heater industry. Motor is totally 





thus providing for a variation of the number of heat 


enclosed—waterproof. Once install- 
ed, needs practically no attention. 
Send for complete information. 


BALDOR ELECTRIC CoO. 
4362 Duncan Ave. 
St. Louis, Mo. 


Canveyors Elevator Buckets 
‘ a type) _- — | eet om 
eeders prockets 
Elevators Chain Car Pullers, ete. 
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... and now 
Palmer-Bee has adopted 
Hyatt Roller Bearings 


EADERS in industry, in many applications, have in- 
creasingly called on Hyatt Roller Bearings to assure 
frictionless, attentionless bearing performance. 

Palmer-Bee is the latest of a long line of speed reducer 
builders to thus employ Hyatts. 

Sturdy Hyatts take care of sudden shock loads... they 
keep the gears in true alignment. Their smooth turning 
motion and freedom from wear assures long life to the 
equipment. 

Ease of installation and their positive lubricating qual- 
ities have won for Hyatts a foremost position in speed 
reducer application. 

Small wonder, then, that Hyatt bearings continue to 
serve all industrial equipment builders. Small wonder 
that Palmer-Bee, like many others, turns to Hyatt for 
lasting bearing satisfaction. 


HYATT ROLLER BEARING COMPANY 
Newark Detroit Chicago Pittsburgh Oakland 


Hyatts have served builders of speed 
reducing units for several years 








HE new Palmer-Bee Her- 

ringbone Speed Reducers, 
built by Palmer-Bee Company, 
Detroit, Mich., are equipped 
with Hyatts on the intermedi- 
ate shafts. 


The principal manufacturers 
of speed reducers throughout 
this country and Canada are in 
a position to furnish their equip- 
ment with Hyatt Roller Bear- 
ings as either standard or op- 
tional, and complete or in part. 
Specify Hyatts on your next 
order. We will gladly send the 
names of Hyatt users to any 
who are interested. 











HYATT 





ROLLER BEARINGS 

















ee 
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vg Systematic 
insulation 
resistance 
tests make 
possible— 


large economies 


| 


e 














EXAMPLE In the coal mine where there’s no substitute for 


No. 3 


dependable operation of electrical equipment, Sticht 
2 in 1 Megohmers have helped raise safety stand- 


ards and at the same time brought about substantial economies. 


New transformers, new and re-laid cables, repaired and new mo- 
tors are carefully tested and checked before power is applied. 


On one occasion a 5 hp. motor had been unhooked for rewinding. ' 
But a Megohmer Test made it unnecessary. Instead of a rewind- 
ing job costing about fifty dollars plus the loss of the motor’s 
service, only a blow-out and a paint spray were required to put 


motor in first class condition. 


*Nielsen Certified Performance Survey—copy on request. 


Don’t Guess—Test! 


Use 


Megohmize to economize ¢ 


By eliminating unnecessary repairs, Sticht 
2 in 1 Megohmers often save their first 
and last cost the first time they are used 
Here’s a valuable essential unit for your 
testing which you should know more about. 
Let us tell you where you can use one to 
your advantage. Just write for illustrated 
booklet and data sheet. Sticht Engineers 
will offer cost-saving suggestions. 






Herman H. Sticht & Co. 
17 Park Row, New York, N. Y. 
























pale Iniicating 
le | i Manetic 

i | 
Counters 








PRODUCTION CONTROL 
Jrom your Office "4 


You can watch and control & 
machines in the shop without 
leaving your office chair. Glance up 
at the dials of Veeder-Root Counters, 

ed on a board over your desk. 
There, you read the production of 
any machine—any minute. The 
record, in total, of finished products 
or smallest parts. 









Mechanical contacts 
on machines in the 
shop make and break 
the electrical circuits 
which operate the 
counters over your 
desk. Your regular 
lighting circuit sup- 
plies the current. Ask 
for Booklet E 2. 


ba. : i} ar ea € = 
Voedeiu- ROO ]NCORPORATED 
HARTFORD, CONN. 















Pay Double 
Dividends 


Records prove that Dayton Safety 
Ladders are far more economical 
than other ladders because they are 
scientifically designed and sturdily 
constructed to withstand the rough- 
est usage. They pay for themselves 
many times over. The money they 
save through preventing accidents 
and speeding up work produces 
extra dividends that cost you 
nothing. Made in sizes 3 to 16 feet. 
Moderately priced. 


Write Dept. IE-12 for 
complete information 


DAYTON 


Safety Ladder 


(Patented) 


The Dayton Safety Ladder Co. 
121-123 W. Third St. Cincinnati, O. 


Stock carried by Pacific Coast Representative, 

E. D. Bullard Co., Los Angeles and San Fran- 

cisco, and by 160 other distributors from 
Coast to Coast. 
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T’S dollars to doughnuts that you can use 

electric heat somewhere in the manufacture 
of your products—and thereby improve them 
and effect worth-while savings. 

























G-E air heating unit for 
drying the paper used in 
the printing of U. S. cur- 
stad A handful of heat, exactly placed, speeds and 
improves the manufacture of hundreds of prod- 
ucts. G-E localized heating units provide this 
. spot of heat just where it is needed; they give 

the exact temperature without attention; they 

improve working conditions; they require no 
sissies ecient ce - piping, and are very easy to install. Thousands 
5 ae ae eee are in use. Complete information at your nearest 


fries 40 dozen doughnuts per hour 
G-E sales office. 





4 Y G-E localized heating units 


Although electric heat 


will not supplant all help in the manufacture of 


other forms of heat for 
industrial purposes, 


there are processes in Dollars Labels 
every industry where it Automobiles Macaroni 
is the ideal heat—the Bottle Caps Newspapers 














most economical heat 

—the heat that ulti- Cakes Paper Boxes 

mately will be used. Cereals Porcelain 
K a Chemicals Pure Oil 


Chewing Gum Roofing Paper 
Chocolate Bars Rubber Stamps 








Cigarettes Shoes 
uiraanree Drinking Cups Tin Cans 
ELECTRIC HEAT Hosiery Doughnuts 


IN EVERY INDUSTRY 





570-3 


GENERAL ELECTRIC 


GENERAL ELECTRIC COMPANY, SCHENECTADY, N. Y., SALES OFFICES IN PRINCIPAL CITIES 
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HERCULES 
PULLEYS 


A Super-strong Pulley that will take a walloping 
and “keep on smiling.” Specially built to meet the 
most severe transmission conditions —heavy belt 
pulls, shock loads, strains,!peak loads have no effects 
on Medart Hercules Pulleys. They “start where 
other pulleys stop.” 

If you are having trouble with your pulleys, write 
us and we will recommend the correct Hercules 
Pulley and build it specifically to meet your re- 
quirements—with a warranty that it will give 
entire satisfaction. 

Medart Hercules Pulleys eliminate costly break- 
downs and possible injury to workmen and assure 
greater economy and positive safety. 


Built solid or split, in sizes from 16-inch to 192- 
inch diameter with belt face up to 50 inches. 


GET CATALOG 43 WITH 
DISCOUNT SHEET FOR PRICING 
For “Everything in Line Shafting Equipment”’ get 
Catalog 43 and Discount Sheet; also Bulletin on Me- 
dartTimken-equippedLineofIndustrial Appliances. 


THE MEDART COMPANY JER, 
(Formerly Medart Patent Pulley Co.) » (SS 
General Offices and Works, St. Louis, U.S.A. Qi eS en 
Offices in Fecthy 
Chicago ’ Phi):.4elphia ” Punbenge ” New York Seattle | t 
Office and Wareh in GCinci ti DOWER TRANSMISSION ASSOCIADON 


sO DANE 


Everything in Line Shafting Lquipment 
















MIM 





LHULLHORST 





Mica Cutters 


Cut smooth grooves at lowest cost 


“Vv” type cutter “OU” type cutter 
“cost of undercutting per 
commutator” depends upon the 
life of cutters—not on the “cost 
per cutter.” From this viewpoint, 
Hullhorst mica cutters are the most 
economical. 


The 


Supplied in all sizes—in small or 
large quantities. Uniform quality 
guaranteed. Write for prices— 
— size and type of cutters 
used. 


The Hullhorst Micro Tool Co. 


Manufacturers of mica undercutting 
machines and mica cutters 


3242D Monroe Street, Toledo, Ohie @. 


° 
o 
oO 





" SOuesueuunoseaueaueanesuennanueneeovantausanenuesneaseaceacenueneecesveanesussuevenseneetsovenoeaesvereesnensedeenescusnenteaeseesnanuagneauensuaneegneggsenat ties: 
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MARBLE-CARD 
D. C. and A. C. 
MOTORS 


Require only_a minimum of 
servicing. Have unusually 
fong life. Help maintain 
maximum production. 


D. C. Machines up to 75 H.P. 
with a poles. Get 
Bulletin No. 200. 


A.C. Machines up to 75 H.P. 
All standard speeds and volt- 
ages. Get Bulletin No. 300. 





Marble-Card Electric Company 
Gladstone, Michigan 





UOLAALUUSEUADOUEAUAEAUAAOUADEOAOLAEGUAAEUAGEOASSAOONUOEUEGAN CLEA 





Ball Bearing Portable Blower 


6}-lb. Air Cooled Ball 
Bearing Motor $45.00 
Net. 





Order one on 10 
days’ free trial. 


REDUCE your A RD and Le ae 
TRO by frequent use of this 
“MARVEL” Portable Dust Blower, which gives 


a@ continuous blast of DRY oir, * tor wee 
inflammable dust out of your MOTORS 


other m ery. 
Ask us to ship you one on 10 DAYS’ TRIAL. 





Manufactured by 
ELECTRIC BLOWER COMPANY 
352 Atlantic Avenue, Boston 9, Mass., U.S.A. 








MMM 
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The armatures o 
Century Type S$ 
Vertical Squirrel 
Cage Induction 3 
2 Phase Motors 
are practicallyinde- 
structible, 








1% Horse Power Century Type SC Vertical 
Squirrel Cage Induction 3 and 2 Phase Motor 


Vertical Motors 


Century Type SC Vertical Squirrel Cage Induction 
3 and 2 Phase Motors are built for either ring or 
tripod mounting. The mountings are interchangeable 
on the motor...The ring-mounted motor is especially 
desirable where compactness is necessary....The 
tripod-mounted motor permits accessibility to the 
shaft, packing glands, etc., of the driven apparatus. 


These motors are regularly equipped with ball bear- 
ings and oil lubrication....Their desirable operating 
characteristics and physical adaptability make them 
especially suitable for agitators, extractors, sump 
pumps and similar apparatus. 


Built in standard sizes from 1% to 200 horse power. 


CENTURY ELECTRIC COMPANY 
1806 Pine St. St. Louis, Mo. 


35 Stock Points in the United States and More Than 50 Outside Thereof 




























“‘*THEY KEEP A-RUNNING’? 








pr emer 
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Used in 
Knockout of 
Conduit Box 


U 


Ideal for - 
Canopies 


4 


Fit Shallow 
Ceiling Pans 


= 


Canopies 
of Store and 
Office Fixtures 








he 





aid t 





MANUEAS G Co. 


VALPARAISO - INDIANA 











Lower 
Production Costs 


This Easy Way 


In modern plant lighting great 
stress is played on the importance 
of the big lamp units, not only 
because of greater illumination but 
because of decreased spoilage, re- 
duced accidents, improved quality 
of the product, and lessened labor 
turnover. With the big lamp units, 
however, the need for individual 
control is evident. 


the New 


Fixture Switch 


effectively controls each lamp in- 
dividually. It is simple, self-con- 
tained, easily installed, and away 
from the heat of the lamp. It will 
stand the wear and tear of the 
hardest service—even the initial 
smash of switching a cold 500-watt 
gas-filled Mazda lamp. 


Let us send you a sample 
and full information. 


CGILL 






ESTABLISHED 








/t took 4, O years. ; 






lo build this Motor 


Back of the building of the new type F Crocker-Wheeler direct 
current motor are forty years of experience; forty years of 
intensive laboratory research; forty years of practical motor 
constructicn; forty years of "study of general purpose motor 
uses. 

The result is a motor that we are proud to put our trademark 
on; that you will be satisfied to use. 


Descriptive bulletin sent on request. 


Crocker-Wheeler Electric Mfg. Co. 
Ampere, New Jersey 


Birmingham Boston — Chicago 
Cleveland Detroit Houston 
New York Philadelphia cot San Francisco 


CROCKER-WHEELER 


LHTOSEUOOCEERNOAAHAUEEAESENMAITS 











| ROWAN CONTROL| 


ROWAN CONTROLLER CO.. BALTIMORE, MD. 





A Heavy Duty PusH Rirvaie— 


Oil-Immersed 
Vapor-Proof 
Moisture-Proof 
and Dust-Tight— 


Used either with or 
without oil. 





TYPE 6150 
PUSH BUTTON 











SPEED REDUCERS 


In Stock For Motors 

See up to 5 H.P. 
Immediate Capacity 

Shipment Catalog on 
Request. 





WINFIELD H. SMITH, Inc. 
15 Eaton St., Springville, Erie Co., N. Y. 
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Six new reasons 
for buying 


Prest-O Lite 


DISSOLVED ACETYLENE 


"Tae FACT that Prest-O-Lite could be 
readily obtained direct from plants or 
warehouses in most of the industrial centers 
of the country has been one reason for its 
tremendous success. 


But the nation-wide demand has been 
steadily growing. To keep pace with this 
increased business, six new manufacturing 
plants have been placed in operation during 
the past year. 


And now, with a total of 35 plants and 
100 warehouses, Prest-O-Lite is equipped to 
render industry even greater service. 


THE PREST-O-LITE COMPANY, INc. 
Unit of Union Carbide UCC and Carbon Corporation 


GenerAL Orrices: Carbide and Carbon Building 
30 East 42d Street, New York 
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POSITIVE 





UBRICATING EQUIPMENT 


TEXAS COMPANY 


says in Lubrication’ 








“Pressure lubrication is especially advantageous where 
either oil or grease may be used, inasmuch as it more gen- 
erally insures that accumulation of dirt, caked lubricant 
or other foreign matter will be more completely flushed 
or forced out from clearance spaces and oiling grooves.” 

























but you must have the right 


lubricating devices 


It does not pay to guess. The best lubricant that money 
can buy is handicapped unless it is applied to bearings 
in the most efficient manner. 


Right here is where DOT engineers step in with an offer 
of real assistance. Lubrication experts will come to your 
plant and make a careful “Case Study” of your require- 
ments. Efficient lubrication hinges on team work; good 
lubricant and a scientific method of applying it. 


The DOT line is complete, to give you the precise lubri- 
cating device you need. It includes: 


DOT Guns and Nipples 

DOT-o-Matic Pressure Cup 

DOT Group Lubrication System 

DOT Nozzle-Fil Gun and Filling Tank 
DOT Electric Lubricator 

DOT Little Giant Grease Pump 


Write for the book, “Better Lubrication for All Machinery” 
—gratis, of course. 


DOT LUBRICATING EQUIPMENT COMPANY 
DIVISION OF CARR FASTENER COMPANY 
26 Ames Street, Cambridge, Mass. 
DOT REPRESENTATIVES ARE LOCATED IN PRINCIPAL CITIES 


Atlanta Chicago Detroit Minneapolis Philadelphia 3an Francisco 
Baltimore Cincinnati Duluth New Haven Pittsburgh Seattle 
Birmingham Cleveland Los Angeles New Orleans Providence St. Louis 
Buffalo Dallas Milwaukee New York Richmond Syracuse 


grvet E 
ws 
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Model F2 


1/2 H.P., 7 cu. ft. displacement, 
150 lbs. pressure, or 2 H. P., 8.6 
cu. ft., 150 Ibs.; tank 20 in. x 48 in. 
An automatic all ’round air 
cooled unit. 


Type W 


Single stage 
water cooled 
compressor in 
9 4 sizes, 4¥2x 4 
in. to 6% x5 in. 
single and du- 
plex. Displace- 
ments up to 
124 cu. ft. 








Exceptional 


Precision. 
Exceptional Power 


Mechanical precision in most of your factory 
equipment is vitally important. But it is par- 
ticularly important in your air power units. 


Mechanical precision has been carried to the 
ultimate in Quincy Compressors. Add this to 
their perfect design and rugged build, and you 
have compressors that measure right up to 
your highest expectations. They give the kind 
of service you want—and the kind you have 
every right to expect of a high grade com- 
pressor. 


There is a wide range of types and sizes—air 
and water cooled. One of these is exactly right 
for your needs—whether they be for paint 
spraying or sand blasting, the operation of 
pneumatic tools and hoists, pumping water 
and chemicals or “blowing” a forge. 


The coupon will bring a catalog of illustrations 
and specifications. Send for it. 


QUINCY COMPRESSOR CO. 












Model A 212 Maine St., Quincy, Ill. 

A-O....1%x1%2 1.4 cu. ft. Please send me the complete story of. Quincy Compressors as 

A-l__..2¥%ex2¥2 4.2 cu. ft. applied to my individual business. 

A-2_...3 x3¥2 8.6 cu. ft. Now using compressed Gir fOr.....csccccccccccccccccceccecccccececs 

A-3_..-4¥2x3¥2 19.2 cu. ft. Could use compressed Gir for... ..cceccccceccccccccccccsececceccecece 

A-4_....4¥2x4 22. cu. ft. Riis tieids 

A-5...-4¥2x5 27.6 cu. ft. AVAME wc eee cere reese er eeetr ee eeeseseeeesesesesseseseseseeee 
EAMG OF BUBEREED 2 oc: 0 o's: 60010: 0:0,0's 0:60 660 6 66S clade 6 COCO CCC OSHS OCC CES 

Model A furnished with tight (SS Sahelian ip erate ire temen ne eins ea ene eee eae Ree ee 

and loose pulley if desired. PeOMNE «40. Gai ofclaia ara sis\e snoiel diana elelasieie € wets Pe Ce Ce eee 








Quincy Illinois 


SERVICE AND SALES OFFICES 


Detroit, Mich. Kansas City, Mo. New Orleans, La. 
Houston, Tex. Moline, Ill. Oklahoma City, Okla. 


Also in other important centers 


MB 281 


St. Louis, Mo. 


Cincinnati, O. 
Washington, D. C. 


Atlanta, Ga. 
Dallas, Tex. 


Chicago, Ill. 
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1924~10 HP Drives 
















Jrom Stock 


19206 
15 HP Drives 
Jrom Stock J 


Nand today 41.Pio 


60 HP Drives 


Flexible as a Belt— 
Positive as a Gear— 


(98.2% on actual test) 


from Stock 


HE convenience enjoyed 
by industry through the 
Link-Belt “Stock Drive’ policy 
inaugurated four years ago, has 
now been greatly augmented. 


The demand for Link-Belt Silent 
Chain Drives has been increasing 
so rapidly that now they can be 
obtained from Link-Belt stocks, 
or from distributors throughout 
the United States, in sizes from 


12 H. P. to 60 H. P., and in speed 
ratios of 1 to 1 up to 7 to 1. 


Recognized for a quarter of a 
century as the efficient, econom- 
ical power transmitter, Link-Belt 
Silent Chain still upholds its 
reputation in every industry the 
world over as “the ideal drive.” 


Get your copy of the new Pink 
List No. 725, from your distribu- 
tor or nearest Link-Belt office. 


LINK-BELT COMPANY 
Leading Manufacturers of Elevating, Conveying, and Power Transmission Chains and Machinery 


Charlotte 
Cincinnati 


Cleveland Detroit Los Angeles 


Dallas Huntington, W.Va. 
Denver Kansas City, Mo. 
Buffalo 








SIL 








Louisville 
Milwaukee 


Seattle 
St. Louis 


Montreal Oakland 
New Orleans Putian Ore 
Minneapolis New York 


More Efficient than Either. 














3583 


CHICAGO,300W.PershingRd. INDIANAPOLIS,P.O.Box85. PHILADELPHIA, 2045W.HuntingParkAve. SAN FRANCISCO, 19thand HarrisonSts. 


oaeet. Ky. steno Toronto 


Utica, N. Y. 
Wilkes- Barre 


LINK-BELT 


ENT CHAIN DRIVES 
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Plant Engineers 
HERE IT IS. 





—the SUPER INDUSTRIAL Safety Switch 


Have you ever had a safety switch blow up on 
the job? 


Have you ever had a safety switch fail at an incon- 
venient time? 


If you have, you have probably cussed the delay in 
plant operation. All this is costly. 


Here’s the remedy. 


This T-V Current Breaker is built to break better 
than the full rated load. Not only that, its con- 
struction is such that you can use it on the toughest 
job you can pick out and it will stand up. 


Now then, look over your plant, select the place for iil 
this switch to be tried, and send the coupon below. Send this 


We'll do the rest. There is no obligation. This is in now sf 

the greatest industrial safety switch of the times. If # 

a greater is needed, we'll build it. ra 
Important—Send Coupon and describe i 4 

conditions now existing. a Biicr-mannes 
? anderpoel 

i Elec, Mfg. Co 
@ We'd like to be 

Trumbull-Vanderpoel Elec. Mfg. Co. ff convinced. 
BANTAM, CONN. Aan 

Pittsburgh New York St.Louis Chicago Philadelphia Atlanta Boston Denver ¢ Sn 8, f ook ae 
On the Pacific Coast—C. Dent Slaughter of Si oe 


\ SAFETY Yar, Acco: 
Vv SWITCHES” 
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e” Am sending herewith full details of job we 
« would like remedied. 





J 
eo 
a (Describe fully conditions to be met.) 




















BRUNNER EQUIPMENT 
WILL CUT YOUR 
PAINTING 


COSTS 


Brunner Equipment will lower your 




















painting costs whether on the production 


Model 300 line, or in the maintenance, construc- 
Spray Gun 


tion or repair department. 


Practically all paint material, from lac- 
quer to heavy asphaltum paints, can be 
effectively applied by the Brunner Spray 
method to any type of surface. 


The model 300 Brunner Spray Gun 
will apply paint from three to six 
times faster than the hand brush and 
will reach the most inaccessible places. 





Model 756 
——ee reer The Brunner method insures complete 
paint coverage and produces better paint 


jobs. 


Brunner Equipment is furnished in sizes 
and models, either stationary or port- 
able, for every requirement. Let us send 
you catalog 23-A describing the com- 
plete Spray Painting line. 





Brunner No. 2 Spray Combination 


1—300 A Gun 1—3 gal. Pressure Feed Con- 
ai nf rermeovatal BRUNNER MFG. COMPANY 
1—Air Conditioner 30 ft. Metal Lined Hose. UTICA, N. Y. 








Spray Paint 
Equipment 


1D) 
1D) 























z= 
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Now 2 men peas all raw 
with a Compact Crane 


In the finished material storage a Shepard 
Electric Hoist on an ]-Beam Crane speeds 
handling of the 500 Ib. rolls of wire netting. 
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Planned load handling has banished a costly time con- 
suming job for the Anchor Post Fence Company. At 
their new Baltimore plant, a 5 ton Shepard Compact 
Crane handles the thousands of tons of steel bars, 
wire, angle iron and other raw materials used in 
making Anchor Fences. The labor force has been 
reduced to two men—the operator and an assistant. 


Savings are effected in runway and building con- 
struction—the crane gets closer to the walls— 
material can be stacked in higher piles—and greater 
speed in all travel motions has been effected. These 
advantages are directly attributable to the Shepard 
standardized design and all-steel unit construction. 


A Compact Crane is unburdened of excessive 
structural weight. It has strength and stamina in 
abundance to withstand the rigors of the severest 
service. It provides a “special job” crane at a 
quantity production price. 

Let us give you complete information about the 


Compact Crane. A letter will bring the nearest 
Shepard representative. 


SHEPARD ELECTRIC CRANE & HOIST CO. 


415 Schuyler Ave., Montour Falls, N. Y. 
Branches in Principal Cities 


e ELECTRIC CRANES & HOISTS 


Largest Manufacturer of Electric Hoists in America 


f, Manufacturers Association. 








Member Electric Hoist 








materials 





















*... unusually good service from a stack” 


An Experience of the Norwood Sash & Door Manufacturing 
Company with an ARMCO Ingot Iron Stack 


“Our ARMCO Ingot Iron smoke stack recently dismantled was found to be in such ex- 
cellent condition that we believe you will be interested to know that it has been in contin- 


uous service since September, 1912. 


“You will realize, of course, that since we burn from fifty to seventy-five per cent waste 
wood, this is unusually good service from a stack. The stack was still in good condition 
and we would not have had to take it down had it not been for the fact that we were putting 


‘ 


in a new power plant which called for a smaller stack.” 


THE NORWOOD SASH & DOOR MFG. CO. 


Norwood, Ohio 

































INGOT IRON 





RESISTS RUST 


Burning wood—rust fire* intensified! 
Yet ARMCO Ingot Iron withstood this 
relentless attack for twelve years and was 
still good when removed to make way for a 
smaller stack. 


The high and uniform purity of ARMCO 
Ingot Iron made this typical service pos- 
sible . . . Electrolytic corrosion can 
not gain rapid headway in “pure iron” as 
it does in less pure irons and steels. 


Your company, too, can lower that rust- 
fire toll with ARMCO Ingot Iron. Ask 
our consulting engineers to show you the 
way—whether it’s a stack, breeching, or 
any other installation requiring rust-resist- 
ing sheets and plates. 


THE AMERICAN ROLLING MILL CO. 
Executive Offices, Middletown, Ohio 
Export: The ARMCO International Corporation 
Cable Address—ARMCO, Middletown, (O.) 


District Offices 


Chicago Detroit New York 
Cincinnati Philadelphia San Francisco 
Cleveland Pittsburgh St. Louis 





A ie * The only difference between rusting 
and burning is time—c th are oxida- 


tion. You can feel and see the fire 
produced by rapid burning. But when 
metal rusts, the process is too slow to see. 
Rust is the result of this frre. 
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Protecting 800 Motors 


One manufacturer has 800 a-c. and d-c. motors. He keeps them on the job, 
at a 50% decrease in servicing costs, by using G-E No. 880 protective paint. 
{Protection of motor parts is but one application of G-E No. 880 paint. 
It tightly seals oil cups, drain plugs, and pipe joints in gas, oil, and 
water systems. Wherever a resistant to acid, alkali, oil, water, 
or arcs is needed, G-E No. 880 will give lasting protection. 
4]This paint does not blister or burn easily. Its hard, smooth, 
glossy finish shows the presence of carbon dust at once. It 
can be scraped and cleaned without injury, and will not 
crack or peel. §{G-E No. 880 red protective paint, 
developed in General Electric laboratories, is exten- 
sively used in General Electric products. We can offer 
no stronger proof of our confidence in its value. 





PROMPT SERVICE 


GE insulating materials are sold only by G-E Merchandise Distributors located 
throughout the country, who are equipped to give you prompt service. Get in touch 
with the G-E Merchandise Distributor near you or write to the Merchandise 
Department, General Electric Company, Bridgeport, Connecticut. 


This catalog contains a complete listing of the following G-E insulating materials: 







Insulating and finishing Flexible varnished tubing 
varnishes Insulating fibers and papers 
Insulating oils Motor tubing 
Stickers Asbestos and cotton tapes 
Shellacs and paints Friction and rubber tapes 
Filling and sealing compounds Prepared paper tapes 
Varnish-treated cloths and cloth Cords 
tapes Twines 





Send for your copy to the Merchandise Department, General Electrie 
Company, Bridgeport, Connecticut. 


GENERAL ELECTRIC 


MERCHANDISE DEPARTMENT, BRIDGEPORT, CONNECTICUT 
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Motos |alk 


thru lulleys 








y / HE efnciency of a motor can be no better than 
the grip of the pulley that it drives. 

Sprucolite pulleys are built of Compressed Spruce 

.. the pulley material having the greatest known 
coefficient of friction.* It is compressed 30 to 70 
percent of the original volume into a dense fibrous 
substance. The finished pulley weighs only a frac- 
tion of paper, outwears it, withstands shock loads 
and runs true, preserving the crown and edges. 

Sprucolite pulleys cost no more than the ordi- 
nary kind. The pulley costs but a small fraction of 
the motor. The motor is only as good as its pulley. 
Ergo ....it pays to use Sprucolite. 

Motors may be ordered with Sprucolite Pulleys 
or without any so that you may equip with 
Sprucolite pulleys purchased from your own dealer. 

For detailed information and price list address 








POWER TRANSMISSION ASSOCIATION the Sprucolite Corporation .. «. 348 Franklin Ave., 
Bloomfield, N. J. 
COMP a OSpRuce af Sprucolite also manufactured and sold on the 
SPRUCE Pacific Coast by Pacific Compressed Spruce Prod- 
sPRUCOLIT| R U C OL| L| ucts, Inc., Tacoma, Wash. 
BLOOMFIELD oy ik a es . 
g-— Bioouriero—~S JERSEY 











Sprucolite Pulleys for factory use are distributed exciuswely 


Pc — por ges eine ve — through supply houses. Present dealers find them quick to sell, 
permits the use of closer ae” therefore profitable to handle. They tell us that general interest in 


them serves to make contacts for the dealers’ salesmen that result 
in sales for other merchandise as well as in Sprucolite Pulleys. 
Let us send our dealer’s proposition. 
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The management of this plant 
selected EC&M Equipment 


because— 



















Low Voltage 


They couldn’t afford a shut-down. EC&M Motor Starters Automatic Compensator 
guarantee continuity of service. 

They wanted to start the motors from control stations at a 
distance from the motors. These EC&M Starters not only provide 
remote control but they also protect the motors against all abnormal 
conditions. 

They recognized the economy in installing unit type EC&M 
Equipment as compared with the switchboard type. 

They could safely install the 2300 volt EC&M Starting Equip- 
ment without having to build guards or special control rooms. 

EC&M Starters make a neat installation job. This fact appealed 
to their pride in the appearance of the plant. 

They have to combat dusts of an explosive nature. EC&M 
Oil-immersed Motor Starters are flame-proof. 





These starters are described in : 
Bulletins 1042-F & 1047 Pe Meme 3:00 


THE ELECTRIC CONTROLLER & MFG. CO. 


NEW YORK-50 cHurcH st. CLEVELAND,OHIO pan apevpr-wiersroon Bus. 
CHICAGO-CONWAY BLDG HOUS'TON -1006WSHINGTON AVE. PITTSBURGH-OLIVER BLDG. 
DE'TROIT-DIME BANK BLDG. LOS ANGELES-912 E. THIRD ST. SAN FRANCISCO-CALL BUILDING 
BIRMINGHAM-BROWN-MARX BLDG. SALT LAKE CITY-228 SO.W. TEMPLE. MONT'REAL.- DRUMMOND BLDG 
CINCINNATI- i410. BANK BUS. TORONTO-REFORD BLDG TULSA -2I7E ARCHER ST 
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Service shop facilities 


G-E service only begins with the service 
shop. Back of all G-E Service Shops is the 
entire General Electric organization, upon 
which the shops may call when renewing 
electric apparatus. 


Our laboratories not only invent processes 
and develop products, but also improve 
methods of repair and maintenance. Engi- 
meer specialists are ready to assist with 
service-shop problems. Complete repair in- 
formation is available at all times. In each 
of our fifteen factories, a special production 
man makes sure that the required part for 
6 bested, when repairs your equipment is promptly completed and 
are necessary, rail or truck will take your shipped to the service shop. 


apparatus to a G-E Service Shop in a day. 
G-E Service Shops are located in the follow- 


siamee Every piece of General Electric equipment 


sere as Philedce has behind it the services of a nation-wide 


ee ee ity Pieielll organization of specialists and an unfailing 
incinnati os Angeles sburgh 
(@i Tous rare Lynn St. Louis ) source of renewal parts. 
Dallas Minneapolis Salt Lake City N 
Detroit New York Schenectady 

Seattle 


GENERAL ELECTRIC 
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On the Jump 


... right up to quitting-time 


“TT AST-HOUR” handling costs are as low as during 

the rest of the day when electric industrial trucks 
are powered with Exide-Ironclad Batteries. These 
batteries have a sustained speed that keeps electrics 
moving fast right up to quitting-time. 

It’s the voltage that does it. High voltage means 
good speed. And an Exide-Ironclad maintains a con- 
sistently high voltage all day long. 

The Exide-Ironclad moves material 
quickly under any hauling condition. It 
has high power ability—a steady flow for 


Exioe--—— 


level hauling, or a sudden rush of current to climb steep 
ramps or start heavy loads rolling. 

This battery cuts costs at the charging panel, too. It 
takes in current quickly, easily and with little waste. 
And the Exide-Ironclad stays on the job for years. Its 
special positive plate construction gives it an unusually 
long active life. If you are interested in finding a way 
to move more material, faster and cheaper than ever 

before, ask any Exide-Ironclad user about 
this battery. We'll let his cost figures 
tell their own story. 


IRONCLAD 
BATTERIES 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadelphia 
Exide Batteries of Canada, Limited, Toronto 
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“Who is that man?” 


“This is Mr. Robertson, Consulting Engineer 
of The Linde Air Products Company,” said the 
Chief Engineer. 


‘““When we found that our latest alloy re- 
quired an entirely new procedure for welding, 
we called the Linde Company for help. They 
submitted the problem to their Research Lab- 
oratories, who have worked out a way to weld 
this new alloy successfully. 


‘““Mr. Robertson has furnished us with what 
they call a Procedure Control—detailed instruc- 
tions for doing the work. These are specimen 
welds made by their new method. We’ve just 
finished testing these coupons for tensile strength. 
Every one broke outside the weld at a figure 
far beyond our maximum requirements.”’ 


UNDREDS of practical and theo- 
retical problems involving the 
Oxy-Acetylene process are constantly 
being studied in the Union Carbide 
and Carbon Research Laboratories. 
The results of these studies as well as 
help on any special problems that 
may come up are available to Linde 
customers through Linde Process 
Service. Linde Process Service is one 
of the reasons that Linde Oxygen is 
the leader in its field. 


THE LINDE AIR PRODUCTS COMPANY 
Unit of Union Carbide and Carbon Corporation 


General Offices: Carbide and Carbon Building 
30 East 42d Street, New York 


54 PLANTS - 98 WAREHOUSES 


LINDE OXYGEN 
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Where there’s Quality, there’s Performance 





“Tool Steel” Gear Performance records give ample evidence 


Tool Steel Gears and Pinions have a soft but very tough 
center which gives them great strength. The wearing part is 
literally transformed to “Tool Steel’ with a scleroscope 
hardness of 90 to 100. 


The teeth take on a high polish and wear very slowly. Hence 
“Tool Steel” gears are lasting 8 to 10 times as long as the 
ordinary untreated steel gears under identical operating 
conditions, 


Electric railway—Coal mining—Steel mill—Cement plant 
—Rubber mill—Crane gears and Crane wheels—any place 
with severe service. 





Write for bulletin of proof. 


The Tool Steel Gear & Pinion Co. 
CINCINNATI, OHIO 


December, 1928 — Industrial Engineering 












































AND MEN THAT 
NOTHING! 


DS 
LL, METHO 
cost YOU 





PECIALIZATION—that answers 

your question, “Why is ‘MARING’ 
the world’s greatest value in magnet 
wire?” Continual research, experi- 
ments and development of special 
“MARING” Equipment have pro- 
duced an unusual wire. “MARING” 
has effected economies, produced a bet- 
ter wire and delivered an operating 
service that would otherwise be unob- 
tainable for magnet wire users. 
Our highly developed facilities are 
available to you in the development 
and production of magnet wire to sat- 
isfy your specific requirements. 


It costs you nothing to submit your par- 
ticular magnet wire problem to us or 
one of our eight branch managers. 
Write us today. Learn the meaning of 
“MARING Service.” 


MARING WIRE COMPANY 
MUSKEGON, MICHIGAN, U.S.A. 
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Rid your motor 
of rea sparking, 
hot commutators, noise and 


brush grooves Kx <>) 


OS SZ 
. =a 






Equip with 
Reaction 
Brush 
Holders . 


at our risk 





Upon receipt of data for any machine you may wish 
to equip, we will furnish Reaction Brush Holder 
Equipment complete and ready to install, final accept- 
ance being subject to satisfactory operation. 


The Baylis Co. 


50 Nelson St. Bloomfield, N. J. 


Over 20 years in Service 
mm 

















FLETCHER 
SPECIALTIES | | 


Insulator Supports 


made for 


DC and AC Current 


One piece 


Pole Shim 


Insulator 
Supports 


Catalog showing our full 
line mailed on application. 


THE FLETCHER MFG. CO. 
DAYTON, OHIO 

















MARING 





Maqnet Wire 
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A Smaller Bearing for 
a Heavier Load 








UT hs 


Rollers are machine 
tool steel—solid. This 
means greater load- 
carrying capacity. 

All sizes carried in stock. 
Liberal Discounts in 


Quantity. Glad to tell 
you all about this bearing. 


Rovyersioed Foundry & Machine Co. 


Royersford, Penna. 
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REELITE brings 
the light to the job 7 


Bes light directly on the job but out of your 
eyes... clear light that can be moved up and down 
at a touch . . . a portable light always on the job but 
never in the way—that’s the Reelite. 







While you work the light is convenient to your hand, 
focused on the job. The work done, you roll up the 
cord out of the way like a window shade, until you 
need it again. No damage can be done to the cord 
because it is never on the floor to be cut and frayed 

by sharp heels or moving trucks. pole TP 













A Reelite can help you produce better work and cut Cnihinsiiniasnaiiitiiaimes 
down your cord renewals. There is a type and size to For supplying power-current to 
fill your exact requirements. Write for descriptive lit- moving machinery, such as travel- 
, : ing cranes, lifting magnets, boring 

erature on either or both the Portable Reelite and the mills, portable hoists and mobile 
‘ : transfer cars. It is made in several 

Constant Duty type. No obligation. types and sizes, suitable for all needs 






APPLETON ELECTRIC COMPANY 
1718 Wellington Avenue, Chicago, U.S. A. 


New York—150 Varick St. Los Angeles— 340 Azusa St. 
San Francisco—655 Minna St. Seattle—-628 Railroad Ave. 


Reelite 


REG. U. S. PAT. OFF. 


The Handy Light on a Reel 





















American Steei & Wire 
Company 
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Graham, Anderson, Probst & White, Chicago—cArchitect 
John Gill & Sons, Cleveland—General Contractors 
Hatfield Electric Co., Chicago—E€lectrical Contractors 


The TERMINAL TOWER Building 
Clieveland, Ohio 


Wired with 
ASW 30% Wire 


The new Cleveland Terminal Tower 
Building just opening its doors to 
serve the traveling public, adds 
another great testimonial, to the 
quality and service of ASW 30% 
Wire, with which it is wired. 


It is becoming more generally 
conceded by engineers every day 
that specifying American Steel & 
Wire Company Wire is the best in- 
surance of a dependable and lasting 
wiring system—and on every hand you 
see the increasing use of this wire in 
America’s great new buildings. 

Let us send you our indexed cata- 
logue and handbook of electrical 
wires and cables. Estimates furnished 
promptly from any of our offices in 
all the principal cities. 


SALES OFFICES 


CHICAGO . 208 So. La Salle Street pc ol YORK . /s « « « 80 Church Street 
CLEVELAND ager yd Building .., ae ee Statier Building 
DETROIT. . Foot of First Street PITTSBURGH é 0-2: jel eee Frick Building 
CINCINNATI . _,. Union Trust Building PHILADELPHIA . ». Widener Building 
MINNEAPOLIS-ST. PAUL ATLANTA . 101 Marietta Street 

ee Nat’! Bank Bidg., “St.Paul WORCESTER « . 94 Grove Street 
ST. LOU ‘ » 506 Olive Street BALTIMORE . Chari 
KANSAS. erry - «  «  417Grand Avenue BUFFALO 670 Ellicott Street 
OKLAHOMA CITY . First Nat’] Bank Bldg. WILKES-BARRE Miners Bank Bi 
BIRMINGHAM . _Brown-Marx Bidg. #*SAN FRANCISCO . Russ Bldg. 
MEMPHIS. Union and Planters Bank Bldg. *LOS —— 2087 E. Slauson Ave 
DALLAS .. . Praetorian Bidg. ——- 777 Nicolai St. 
DENVER . . First National Bank Bidg 4th Ave. So., & Conn. St- 
SALT LAKE CITY. . Walker Bank Bidg. TUnited 8 States Steel Products Company 
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Sixty Different Ratios eg | 
from 3% to 1 up to 106 to 1 


GRANT ite WORKS 


Makers of Good Gears Since 1877 
B and SECOND STREETS, BOSTON, MASS. 
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Speed Reducers 


In one second! 
and for years 


You can start a Zobell Torque Motor—do work 
and bring it to a stop—all in one second! And you 
can repeat the operation thousands of times with the 
same measure of reliability. 
Zobell high torque motors to heavy duty service 
such as cranes, hoists, switches, valves, etc. and 
obtain reliable service day in and out, for years. We 
have standardized on a line of high torque motors 
which take special shaft extensions readily—stand 
up in service and yet sell in quantities at prices com- 
parable with commercial lines. 


GARWOOD, NEW JERSEY. 
inves. 00 000eerUnueneeeeUeeesoeerereseeeceuceesseetoessvseeeeasquoeeerocesceeceveceseeececceseeeeaneeneceecceensevegceceeeety 


Speed Reducers in 
stock—for immediate 
shipment. 


Three different types and 
five standard sizes. Sixty 
different ratios of from 
33%4 to 1 up to 106 to 1, 
120 hp. to 25 hp. Com- 
plete Grant catalog upon 
request, 





UVORTEVUYOUITUOTENUETUATUOCPUAUEGECUETONAUEOSEORGOUESOECOCVOCUUQUCLUEOESOROOEDEEONOEOOEOESOLAUEUESOUUEEOLEUOGECONERCOEEOCUCCUEOOEUTOOSERSOEOEROCOOEREEUOOEERL OL 
SUNUUROUSUEGLAOSENENSOEOEOEUUALESEROULESOEDGCOOUUEOOUDAEUEEOOOCOOSUOOROSEOODE! 


Or you can apply 


Let us figure on your hardest motor application. 


The more special it is—the better. 





ZOBELL ELECTRIC MOTOR CORPORATION 


® 3004 
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Moulded and stamped with micrometer 
accuracy in any size and shape 








nS 
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~ MICA INSULATION 


ICANITE the original pasted 
mica insulation, is being made in 
thousands of sizes and shapes, to suit 
as many varying needs of the electrical 
industry. For motors, generators, con- 


trol apparatus, instruments, electrical 
heaters, radio, etc., Micanite offers out- 
standing electrical, physical and chem- 
ical characteristics. 


Micanite possesses high dielectric 
strength and is readily moulded or 
stamped to any desired form. An accu- 
racy of 1/1000 of an inch for all dimensions 
is readily obtained in this age-resisting 
electrical insulation. 


From mine to finished product—includ- 
ing the making of moulds and designing 
of dies—every step is controlled by our 
experts who place the experience of more 
than 35 years at your service. 


Samples of Micanite in many varied shapes 
are freely offered for your inspection. A 
letter will receive our immediate attention. 


MICA INSULATOR COMPANY 


New York: 200 Varick St. Chicago: 542 So. Dearborn St. 
Cleveland Pittsburgh Cincinnati San Francisco 
Los Angeles Seattle Montreal Toronto, Canada 
Works: Schenectady, N. Y. London, England 





NiTE Glectuical ES 


INSULATION 
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INSULATOR 


74 4A AWS 


REG. U.S. PAT. OFF. 


OILED CLOTH INSULATION 





DeLaval Worm Gear 


prior for driving 


educe’ heavy mach 


, SGHIS 500 1 fatio gear is transmitting 5 
h.p. from a 690 f.p.m.’motor to a 36 
in. apron feeder in a copper smelting plant. 


De Laval Steam 


2388 


rerceverecoonernenncnn> &j 


Turbine Co., Trenton, N..9. 


AD-1012 









Let Earle cut your Gears 
and cut your costs 


40,000 patterns from which almost any size and type of 
gear can be made, twenty-five years of experience, a 
modern plant equipped with machine tools of latest design, 
and skilled engineers and mechanics enable us to cut your 
costs by recommending gears to fit your conditions. 
Every Earle Gear is made to your order and delivered 
when promised. Try Earle Service on your next RUSH 
order. 


THE EARLE GEAR AND MACHINE CO 
PHILADELPHIA, PENNSYLVANIA 


95 Liberty St., N. Y. C. 110 State St., Boston, Mass. 
P. O. Box 141, Plymouth, Pa. 
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PORTABLE The preferred babbitt 


CONVEYORS The choice of thousands of engineers because always 
uniform in composition, melts and pours well, and as- 
sures cool running, efficient and economical bearings. 
Obtainable from your Send for free 

and local dealer. booklet. 
BUCKET MAGNOLIA METAL CO., 75 WEST ST., NEW YORK 








|} LOADERS | 


for handling all kinds of bulk materials. 


ALSO Bucket’ Elevators, Rotary 
Screens, Clamshell Buckets, Conveyor 
Systems, etc. 


George HAISS Mfg. Co., Inc. 


'139th Street & Rider Avenue, 
New York, N. Y. 


GNOLIA 


ANTI - FRICTION 


AE TAL 


In the metal line, specify Magnolia Products 
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Pick your year to judge 


C-H Auto Transformer Starters 





“Built to 
the Standard of 
MillionsofOperations” 


—21 outstanding features 


1 Magnet coil easily re- 


moved. 


= Double pull solenoid type 
magnet — quick positive 
pull, 


3 Cushioned magnet con- 
struction assures long lifes 


Entire switch finger 
assembly easily removed 
as a unit. 


5 New chimney type arc 

shields carry arc away 
from contacts to prevent pit- 
ting and burning. 


6 Contacts easily removed 
for replacement or re- 
pair. 


7 Individual switch fingers 
easily removed for replace- 
ment or repair. 


8 Thermal overload relays 
cuts motor from line only 

when temperature of wind- 

ings becomes dangerous. 


9 Thermal overload adjust- 
ment accurate to allow for 
maximum loading without 
danger to motor. 


1 0 Thermal overload heater 

coils easily changed to 
make each starter suitable for 
wide range of motors. 


1 1 Overload release easily 
reset from outside of 
case. 


1 2 Entire mechanism com- 

plete on unit panel is 
supported by mountingstraps 
—not by case. 


1 3 Quick -reset, adjustable 
timing device gives ac- 
curate, consistent timing. 


14 Split case design allows 
easy access to all parts 
of starter mechanism. 


15 Heavy duty blow-out 
coils quickly snuff arc 
to protect contacts. 


16 Ample capacity trans- 

former has easily acces- 
sible taps to regulate starting 
current to 50%, 65% or 80% 
normal. 


17 Timing adjustment 
made by simply turning 
this screw - 


18 Mechanical and elec- 

trical interlocks insure 
that starting switch opens 
before running switch closes. 


19 Switches operate on 
hardened and ground 
steel bearings . 


20 Heavy tinned copper 
contacts have full roll- 
and-rub action. Cool oper- 
ation insures long life. 


21 Arc shields entirely re- 
movable without tools; 


HE first year, and for many years thereafter, C-H 

Auto-Transformer Starters will always exceed the de- 
mands of your plant—however severe. 

** Built to the Standard of Millions of Operations” guar- 
antees exceptional life and performance under every day 
operating conditions, pius a reserve which means they 
will always meet your most exacting demands. 

Starters which guard your motors, your plant from 
needlessly interrupted production—which reduce main- 
tenance to a new low minimum of both money and time 
—such starters are a secure investment. 

Check over the features—the 21 outstanding reasons why 


C-H Auto-Transformers will promote economy in your 
plant. Additional information will be supplied on request 













provides for their quick re- 
placement or repair and 
allows easy access to contacts. 


The CUTLER-HAMMER Mfg. Co. 


Pioneer Manufacturers of Electric Control Apparatus 
1205 St. Paul Avenue 
MILWAUKEE, WISCONSIN 


CUTLER HAMMER _ 


The Control Equipment Good Electric Motors Deserve 
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Wow / 


to get that commutator rebuilt 


“The last one took 8 to 10 weeks, and 
they won’t promise to do any better. 
Where, oh where is there a manufacturer 
who is equipped to give real service on 
electrical parts?” 

He had a commutator for a 150 K. W. 
250-volt generator, a commutator weigh- 
ing about 540 lbs.— and he wanted it 
rebuilt quick. 

Lucky for him, somebody told him 
about EUREKA. 

We expressed the commutator exactly 
15 days after we received the old shell. 


Remember EUREKA— 


when you need Commu- 
tators, Commutator 
Bars. Brush Holders, 
either standard or spe- 
cial. Copper leaf and 
Gauze Brushes. Col- 
lector Rings and Soles. 
Controller fingers, seg- 
ments, field plates, etc. 
Trolley wheels, Collector 
wheels, etc. Axle Bear- 
ings and Journal Brass- 





Only the finest pure cop- . ; 
per is used in our seg- es. Line Material. 
ments—~and the best Switches. Copper and 


grade of mica insulation. 
Accurate workmanship 
is guaranteed in every 
commutator we build. 


brass washers, and nuts. 
Copper Hammers, etc. 


Our job is to give Service and plenty 
of it. Best of work, prompt action, and 
reasonable prices, too. 

Our customers keep coming back. 


EUREKA METAL PRODUCTS CORPORATION 
¢( 79 Clay Street, North East, Pa. 








Ive found it: Prompt service, 
high grade electrical parts, 
and reasonable prices. JD 

















Watt 8 or l0 weeks ,, 








PTE 
_— 








RUSTHA PISA 


When a Cambodian checks out, a rigid custom is 
to place a coin in the dead man’s mouth. 
This is his rustha pisa, or passage money to pro- 
vide for unexpected interruptions in his soul’s 
trarismigration. 
While this custom may be argued from such 
points as exchange rates, the tipping evil, etc., still 
one fact stands out— 

. the eagerness in doing everything possible 
to provide against emergency. 
We are strong for that because in the making 
of Morganite brushes, we are accused sometimes 
of going to too great an extreme in providing 
quality. , 
But we justify our position by the fact that one 
never knows the emergencies that the brush may 
be up against after it is released from the 
Morganite factory—at the address below: 





3302-3320 Anable Ave., Long Island City, N. Y. 


DISTRICT ENGINEERS AND AGENTS 


Pittsburgh, Electrical Engineering & Mfg. Co., 909 Penn Ave. 
Cleveland, Electrical Engineering & Mfg. Co., 320 Union Building. 
Baltimore, O. T. Hall, Sales Engineer, 432 North Calvert St. 

Revere, Mass., J. F. Drummey, 75 Pleasant Street. 

Los Angeles, Electrical Engineering Sales Co., 502 Delta Bldg. 

San Francisco, Electrical Engineering Sales Co.,222 Underwood Bldg. 


Toronto, Can., Railway & Power Engineering Corp., Ltd., 133 Eastern 
Ave. 

Montreal, Can., Railway & Power Engineering Corp., Ltd., 68-70 
St. Antoine St. 

Winnipeg, Can., Railway & Power Engineering Corp., Ltd., P. O. 
Box 325. 
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Let us send you a copy of the an Oi CO 
NEW 48-page book “Reduc- ena ver ied 
ing the Cost of Electric ER eg 
Power.” When you have >.< e 
learned more fully what power oS oh 
factor is and how it is cor- an 
rected, call in the E-M man ~edaane 

near you—no obligation. acre 
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E-M construction, fully 
EN i and exclusively 
M, is the secret of the 
cn pa rege and 
igh efficiency 0, 
Capacitors. The E-M 
man will be glad to show 
you this construction 






Improvement 


RPT a een fil LIPO OE IC TLRS DNS, 
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(06 7% 


ANNUAL RETURN 
ON INVESIME 





This 75 kv-a., 440-volt, E-M Capacitor permits a considerable 


wer cost in the fertilizer plant of a large 
ote the simplicity of installation and wiring. 
-M Capacitors are shipped completely set up—ready to install. 


Saving in electric 


Electric Machinery Mfg. Company 
PRGA ALI Specialists in Apparatus for Power Factor Improvement 

Se nteiinmenitiea 1335 Tyler Street, N. E. 
Sales Offices in Principal Cities 


~~ CAPACITORS 


Minneapolis, Minn. 
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LARGE packing company installed this E-M Capac- 

itor in its fertilizer plant, where the power bill 
was partly dependent on the average power factor 
maintained in the plant. Power factor was corrected 
from .64 to 1.00 and gave an annual saving of $1900 
on an investment of $1750—a gross return of over 
108%. It will pay YOU to have a conference with an 
E-M power factor specialist. 





STATIC CONDENSERS THAT MATERIALLY CUT POWER COSTS 
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reasons why Blackmer 
always pumps more 
gallons at less cost 


Cylinder — none better 
made 


Rotor, in which buckets 
are hung 





Ruel 


which i- 
cally and continuously 
compensate for wear on 
cylinder 


















v 7 v 
Every Blackmer 
pump embodies 
the principle of hy- 
draulic balance, an 
exclusive Blackmer 
feature. 





Cut costs with 
Blackmer pumps 


Blackmer rotary pumps 
handle more gallons with 
less power than any pis- 
ton pump made, because 
of the continuous rotary 
action which gives a 
steady, constant flow of 
liquid. 

Blackmer pumps retain 
their original operating 
characteristics through- 
out their life, due to the 
Blackmer principle of 
*‘continuous take-up for 
wear”? which allows the 
pump automatically to 
adjust itself as wear 
occurs. Our pumps give, 
therefore, exceptionally 
long life of efficient and 
economical service. 


BLACKMER 


ROTARY PUMPS 


Quickly, easily, econom- 
ically serviced. When a 
Blackmer pump shows 
signs of wear, it is only 
necessary to replace the 
inexpensive parts, the 
buckets and the pump is 
made new again, ready 
for another long period of 
trouble-free service. 


We would like to show 
you the advantages of 
using Blackmer pumps, 
either with or without 
liners, as your need may 


be. Write today. 


BLACKMER PUMP G. 


1804 Century Avenue 
GRAND RAPIDS, MICHIGAN 
Offices in Principal Cities 
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The American double arm 
ceiling fixture. 
of our New Universal 
Joint, the light may be 
placed in any position 
and at any angle. 


HOUAHOAASESAOQQQS0AQUONGNNGAHUNGOOAULGSOOOOOOOUOOOOOOOUOOUSONOOQOUOOONOSOOCUOSOSONNNONOS04UONSONG0QN0UH000900055000900000070 9040 0S54S00005Q000H00089R000 000 0ASSONGGONUSUSSOOAAUNOSOSOQUSREORNAREONRAGESNENOQUUSEONUSH 


232 W.: Water St. 





ss 


Perfectly 


* dents 


tures can readily be adjusted to 
meet every need of lighting for 
office or factory. 
American Catalog with illustra- 
tions of the complete line of ad- 
justable fixtures. 


1928 Catalog Now Ready! 
AMERICAN FIXTURE COMPANY 






Lighted— 


An important factor of 
safety in relation to acci- 
and employer 
liability. American Fix- 


Send for the 





Milwaukee, Wis. 


UU 








HANDLE 







ON TOP 
Avoids Strain 
on Wrist 
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Bi, 


sti 






Ul 
g Midget Blower 


i 


Projects dry air—at rate of 
250 feet per second. Light— 
\ casy to operate. Switch is 
jon handle—right under the 
thumb. So admirably bal- 
anced that to use it is a 
delight. Ask for circular. 
B. F. STURTEVANT CO. 

Hyde Park, Boston, Mass. 

























Offices in Principal Cities 
He 
New Features ina Tool Rest : 
Tool Rest for = 
mounting on 2 
Brush Arm. a 
Insures a_ per- 5] 
fectly true job I 
of resurfacing : = 
any Commutator in its = 
own bearings at normal = 
speed. ideal Cuqieuiater Dresser Co., 1228 & 
ea 4 ar ve., ycamore, ° = 
Eliminates gouging— Please send me the Ideal Tool Rest on 10 E 
makes extreme accuracy days’ free trial. = 
possible. WOMB ea G Eis he vac Sohes chit saeee z 
Prolongs life of Com- Rs ciate sas aecnce ears caodiee = 
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The Gruendler Patent 
Crusher & Pulverizer Co, 
of St. Louis use “C. J. B.” 
Master Ball Bearings for 
the main bearings of their 
quality machines. 


The A. E. Johnson Ma- 
chinery Co. of Denver have 
found “C, J. B.” Bearings 
the best for_use in their 
ARC GRIP Gravity Idlers. 


The Auto Engine Works of 
St. Paul, converting aero- 
plane engines for marine 
use, have found “C. J. B.” 
Double Row Bearings the 
practical answer. 


The Bruce McDonald Co. 








Instruments of the utmost accu- 
racy guard every step of C.J. B. 
Master Ball Bearing production. 
The minimeter shown at the right 
is capable of 
fourth of one ten-thousandths of 
aninch. Every ring and every ball 
incorporated in C. J. B. 
must pass the rigid test of these 


Two Sides to Every Story! 









measuring to one- 


design 


The story the manufacturer can tell of his product— 

° For “C.J. B.”” Master Ball Bearings, a story of 

studied design, of precision manufacture embodying 

the fruit of twenty years experience, of the closest 

tolerances known to the ball bearing industry today! 

—A story of care and craftsmanship which creates 
in every C.J. B. a truly Master Ball Bearing. 


Then there is the second story—the men who ase 
C. J. B. Master Bearings reporting their experience. 





instruments. Steel of the highest 
quality, grinding machinery of the 
most modern design, and skilled 
craftsmen watching every step of 
production achieve the consistent 
high quality which have built, so 
rapidly, a national reputation for 
C.J. B. bearings. Identify them by 
distinctive carton pictured below. 









Z 


The Shaw-Enochs Tractor 
Co. of Minneapolis use 
“C. J. B.” Bearings in the 
rear crank axle of their 
“Shawnee” Graders. 


The Kansas City Elevator 
Co. equip their elevators 
with “C. J. B.” Double Row 
Bearings. The Perfection 
Ice Scoring Machine 

of Waco, Texas, manufac- 
turers of more than 90% 
of the ice scoring machines 
in use today, use them. 


“It has been more than a 
roe and a half since we 
ave replaced with “C.J.B.” 
Master Ball Bearings”— 
writes the Ruemelin Mfg. 
Co., Minneapolis—“and 
we have had absolutely no 
trouble from bearing 
wear.” 
“We are pleased to say we 
have been using your prod- 
ucts for five years and have 
no occasion to question 
the quality or workman- 
ship of the bearings we 
have used”—writes Mr. A. 
E. Bartlett of the Kansas 


crn 8 Cie Bieator Co. 
equip their motor driven Machinery men every- 
gear drives with “‘C. J. B.” where s for “C. J. 5.” 
Master Ball Bearings. Master Bail Bearings. 
AHLBERG BEARING COMPANY 
317-327 East 29th St., Chicago, Iil. 

Akron Buffalo Columbus Duluth Minneapolis Philadelphia St. Paul 

Atlanta Chicago Dallas Kansas City NewOrleans Pittsburgh Toledo 

Baltimore Cincinnati Denver Memphis NewYork Providence Washington 

a Cleveland Detroit Milwaukee Omaha St. Louis Youngstown 

rooklyn 


Ahlberg 
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The Ahlberg Bearing Company of California 
Los Angeles an Francisco Seattle Portland 
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500 Volts 
100 Megohms 


“MEG” Insulation Tester 


Finds “Megger” Testing 
pays good dividends 


A certain plant in Newark, N. J., manufac- 
turing radio parts* has about 700 hp. in 
motors of 40 hp. and under. Once every four 
months ‘‘Megger’ Insulation Tests are 
made on all motors, generators, starters, 
etc. They have set a standard whereby 








to pass this standard, the trouble is sought 
at.once and cleared. 


The Maintenance Superintendent wrote 
recently: ‘“We have found—especially in 
our d.c. equipment, over a period of 4 
months—that about 10% of our apparatus 
fell below our standard—due to dust, dirt 
and oil, and feel certain that our ‘‘Megger’’ 
Instrument (a “Meg” Insulation Tester) 
and time spent in using it—which requires 
about 4 days for one man and a helper at 
each test period—has paid us a good 
dividend. Over a period of 6 years we have 
lost about $90.00 worth of electrical equip- 
ment — this includes burnouts of small 
motors.”’ 


Leth us send you full particulars regarding the 
‘Meg”’ and how—with “‘t—you, too, can avoid 
trouble. Just ask for our 80-page Pocket Manual 
of ‘“Megger”’ Practice No. 1150-F. No charge. 


JAMES G. BIDDLE 


1211-13 Arch St., Philadelphia, Pa. 






















motors and generators must test 5 megohms, 66 9 
and starters 1 megohm or more. Failing MEGGER. 
*Name and full particulars on request. TRADE MARW REGISTERED U.5.PAT. OFF 
For Better 
e e 
Power Transmission 


BOXILL-BRUEL 
BRUSHES 


One of the essentials to better service from your 
motors, generators and converters is the use of 
brushes made to meet the conditions. 


Boxill-Bruel have made a thorough study of 
brush requirements and know from experience 
and an intimate contact with the field the best 
brush for each condition. 


Let us show you how easy it is to get more and 
better brush service. Write for complete data. 











BOXILL-BRUEL 
CARBON COMPANY 


=7 


COLUMBIA PARK, OHIO 
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Electrical Machinery! 
431 pages—491 illustrations 





Armature Winding and 
| Motor Repair! 

| 515 pages—298 illustrations 
Connecting Induction 


Motors! 


361 pages—289 illustrations 


Connecting and Testing 


Direct-Current Machines! 
237 pages—172 illustrations 





Wiring Diagrams! 


253 pages—439 diagrams 








You Need The Knowledge 
That Is In These Books! 


| here? man concerned with the care and repair of elec- 
trical machinery should have these practical books, 
with their helpful tables, diagrams, data, methods and 
kinks. 


Every one of the five volumes is jammed to the covers 
with sound, how-to-do-it information—the kind you have 
to have when anything goes wrong. 


Liberal use has been made of practical data and practice 
in repair shops so as to combine the good features of a 
library of methods with handbook information covering 
these methods. , 


In these books will be found answers to practically all 
the repair and winding problems that the electrician will 
meet in actual practice. 


Electrical Maintenance and Repair 


5 Volumes—1736 pages—1810 illustrations—Special Library Binding 


Every phase of electrical 
maintenance and repair work covered 


The books discuss direct and alternating current windings 
—repair shop methods for rewinding armatures—commu- 
tator connections—the testing of armature windings—the 
testing of induction motors for faults—practical ways of 
reconnecting induction motors—commutator repairs—cor- 
recting brush troubles, etc. 


They tell you how to inspect and repair motor starters and 
generators—how to diagnose motor and generator troubles 
—how to figure new windings for old cores on induction 
motors. 

You learn about three-wire systems, starting rheostats, trans- 
formers and starting polyphase motors, etc. 


They give you scores of practical methods used by electrical 
repairmen to solve special problems, 


The books contain hundreds of photographs, diagrams and tables, 
There are wiring diagrams covering A. C. and D. C. generators, 
feeders, transformers, potential regulators, synchronous con- 
verters, batteries and boosters, substations, lamp mechanism 
connections, rheostats and controllers, lightning arresters, auto- 
matic switches, railway controllers, etc. 


These books show you how to solve the repair 
and winding problems that you meet in actual 
practice. 


This set includes within its 1736 pages every item of information 
likely to be of help to the electrical maintenance man. 

It includes many things never before assembled in print—kinks, 
methods, wiring diagrams, etc., that are as new as they are 
valuable. 


The library will give the electrical worker a correct answer to 
practically any wiring or repair problem that may come up in 
the course of the day’s work. 


It is. a set that should be in the hands of every man concerned 
with the care and repair of electrical machinery. 


Mail the Coupon NOW! 
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Free examination—no money down—small 
monthly payments—and a great book FREE! 
Fill in and mail the coupon attached and we will send.you the 
entire set of five volumes for ten days’ Free Examination. We 


take all the risk—pay all charges. 


You assume no obligation—you pay 
nothing unless you decide to keep 








Act before the books. Then $1.00 in ten 
h days ort se balance at 
rate of $2.00 a month. 

the offer Upon receipt of — first 
. Payment we will send 
expires! you a free copy of 


Braymer and Roe's 
Repair Shop Dia- 
grams. 





ie 
10 Days 
FREE 
TRIAL 


Just Mail 
the 
Coupon 


FREE EXAMINATION COUPON 


McGraw-Hill Book Co., Inc., 370 Seventh Ave., New York. 


Gentlemen:—Send me the New Library of Electrical Maintenance 
and Repair, all charges prepaid for 10 days’ Free Examination. 
If satisfactory I will send $1.00 in ten days and $2.00 a month 
until $15.00 has been’ paid. If not wanted I will write for shipping 
instructions. Upon receipt of my first payment I am to receive a 
free copy of Braymer and Roe’s Repair Shop Diagrams. 
(IMPORTANT—To secure books on approval write plainly and 
fill in all lines.) 





Name of Company.... 


Yecupation 


LE. 12-28 
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“Free Holiday 





Until January 1, 1929, we will stamp your name, or 
a friend’s name, in gold on the front cover of any 
McGraw-Hill Book without charge. Remittances 
should accompany orders and books stamped are, of 
course, not returnable. 


Dudley’s 


Induction 
Motor Practice 


236 pages, 6x9, illustrated 
$2.50 postpaid 


A. M. DUDLEY, Engineering 
Supervisor of Development of the 
Westinghouse Electric and Manu- 
facturing Company, has put all of 
his years of practical experience in 
the solution of induction motor 
problems into this great book. He 
tells you how they work; how they 
are put together; how to shoot 
trouble; how to keep them in tip- 
top running condition. He covers 
the induction motor from A to Z in 
language that anyone can under- 


















stand. 
The book covers such topics as 
—fundamentals of alternat- —typical applications of in- 
ing current; duction motors; 


—figuring the synchronous 


—starting from zero cycles 
speed; 


and zero volts; 
—assembly of stator; 
—controlling two wound 


—double-deck squirrel-cage 3 
rotor motors in parallel; 


windings ; 

—combining series and paral- —sources of mechanical 
lel and star-delta connec- trouble in the motor itself; 
tions; 


: = ars —working construction for 
—heating and ventilation; : ; 
circle diagram; 

—methods of getting differ- 


ent speeds; —etc., etc., etc. 





Senile Offer 


SHOCKS 


Shorten Machine Life 


Flexoid Couplings, 
made from a speci- 
ally designed Disc 
with tremendous 
shock absorbing ca- 
pacity, virtually 
eliminate vibration. 






















Flexoids never re- 
quire lubrication. 
They are tough, un- 
usually flexible. Are 
unaffected by water, 
oil or grease. Have 





The Smith Mark no metal - to - metal 
surfaces. Meet all 
€S) requirements of the 
A.S.M.E. Safety 

Shows It’s A Code. 
Genuine Flexoid In spite of their ad. 
SEND FOR BULLETIN ra ig sa cee cael 


Made in all sizes. Order some for trial. 


THE SMITH POWER TRANSMISSION CO. 


1213 W. 3rd St. Cleveland, Ohio 
AUOUSYEGANEEREQOCUUOGSERUSUOOUCOUEEOESSOUQCGUSESOQOGOOUSGUSERESOOUOOCCGOESDODEOUUOOOOREESERESSOSSSSSSSCGSE0O00C000RERSOSO0 00 CS 00DEEEOOREOEESEROOOOUSNEONEOOND 
HT 















Special Stamping Offer Coupon 





McGraw-Hill Book Co., Inc., 370 Seventh Avenue,. New York, N. Y. 


Send me Dudley’s Induction Motor Practice, $2.50, with name in gold 
on front cover. I enclose remittance and understand that stamped 
books are not returnable. (This offer expires, Jan. 1, 1929.) 


LE. 12-1-28 








Cleanliness 


Belting should be cleaned every so 
often. Its porous nature absorbs mois- 
ture which includes many fine particles 
of dirt and dust. 


After the belting has been cleaned a 
small application of a good belt dress- 
ing should be used. STEPHENSON 
BAR BELT DRESSING, Red Label 
for Leather and Green Label for 
Rubber and Canvas belting has been 
on the market now for over forty years. 
We will be glad to send you a sample 
of either or both brands on request. 


Stephenson Manufacturing Co. 
Albany, N. Y. 
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THE ELECTRONIC 
TORNADO 


A process of automatic arc welding which rep- 
resents a distinct advance in the welding art 





HE Electronic Tornado Process of automatic carbon arc welding 

> is now available for manufacturers of tanks, boilers, steel pipe 

/ and any products where steel is to be joined to steel on a production 
basis. 





\ We shall welcome an opportunity to prove that welds made by this 

process develop greater strength and are more ductile than welds 
~ made by any other commercial process that welding speeds 
/ are greater than by other welding methods that the process 


is adaptable for either light sheet or heavy plate and that 
the cost is lower than by any other known method. 

\ Since welding speeds are high the cost per foot of weld is low. On 

ys 4 inch plate the rate of welding is 25 feet per hour. 

(/ The crystalline structure of welds made by the Electronic Tornado 
Process is remarkably fine and uniform and the metal in the weld is 

\ actually superior to the parent metal. 

oe Microphotographs of sections through the fusion zone show a 
gradual transition from the crystalline structure of the parent metal 

(/ to that of the weld metal. In no place is the metal weakened by 
the welding process. 

\ Space does not permit a description of the process itself. However, 


a descriptive bulletin covering the Electronic Tornado is available 
and will be sent on request. 


a 


Vice President and General Manager 





THE LINCOLN ELECTRIC COMPANY 
CLEVELAND, OHIO 








































\ 
L ww. BON 
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FREE HOLIDAY 
STAMPING OFFER 


Until January 1, 1929, we 
will stamp your name, or a 
friend’s name, in gold on the 
front cover of any McGraw- 
Hill book without charge. 
Remittances should accom- 
pany orders and _ books 
stamped are, of course, not 
returnable. 








D° YOU want to know about 
guy materials? This book 
discusses them completely. Are 
you interested in quick, work- 
manlike pole and tower erec- 
tions? This new handbook tells 
you, step-by-step just exactly how 
experienced foremen go about 
this work. Do you want the 
latest data on testing, leak locat- 
ing, trouble-shooting? Wouldn’t 
you like dependable information 
on every little detail of the line- 
man’s work right at your finger- 
tips for instant reference while 
onthe job? This great book gives 
you all of these facts and more. 


This new book discusses electric 
fundamentals. It sketches briefly 
a survey of the electrical system 
from generation to distribution. It 
goes fully into distribution circuits, 
materials and equipment, control, 
and protective methods and ap- 
paratus, the fundamentals of trans- 
mission line design, accident preven- 
tion, and literally hundreds of facts 
and figures that every lineman, 
superintendent, foreman, and em- 
ployee of the line department wants. 


Published July, 1928 


The LINEMAN’S HANDBOOK 


BY EDWIN KURTZ 


A.I.E.E.; Professor 
Oklahoma 


Member, 
Department, 


of Electrical 
Agricultural 


Engineering and Head of 


and Mechanical College; formerly 


Member of the Educational Department, Milwaukee Electric Railway and 


Light Company. 


547 pages, pocket size, semi-flexible, 603 illustrations, $4.00 


There are no annoying technicalities. 


Everything is plain and 


practical—usable and up-to-the-minute. 


The book answers 


—in undertaking a job, what inspections 
should you make first? 

—how should insulators be handled (a) 
while on the truck? (b) while being 
raised? 

—when would you specify a rigid tower? 
When a flexible one? 

—why are storm guys used? 

—how would you determine 
size of transformer for 
loads? 

—why is a ground wire mounted above 
the other conductors in a given line? 

—how deep should a pole-hole be made? 


the correct 
residential 


such questions as: 


—which is the better method of pole- 
erection? The piking method or by 
means of a ginpole? 

—what is a blackwall hitch? 

—what instrument is used in order to 
determine the correct tension? 

—how would you proceed to make an 
armoured Western Union tie? 

—what is the correct procedure in chang- 
ing a s'spension-type insulator on a 
live line? 

—when should climbers not be used? 

—etc., etc., etc. 





Special Stamping Offer Coupon 








McGraw-Hill Book Co., Inc., 370 Seventh Avenue, New York, N. Y. 


[Send me the LINEMAN’S HANDBOOK, $4.00, with name stamped in gold 
I enclose proper remittance and understand that stamped books 


. 
. 
x 
+ 
a 
= 
= on front cover. ! 
= are not returnable. (This offer expires Jan. 1, 
: 
” 
S Name to be stamped .. 4.0.00 cc0cs-e- 
>. (Please 
J 
Oe ee Te eer eee ee eh ee 


Name of Company ......: eee sews TS 
(Books sent on approval to retail purchasers in the U. S. and Canada only.) 


1929.) 
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EASY ACCESS 


—promotes frequent cleaning of reflectors 


Clean reflectors put more light down 
in the working area. 


Thompson Hangers 
enable high lamps to be lowered 
to the ground for cleaning. 








For both indoor and outdoor use 
—FEasily included in present 
lighting system. 

Get Catalog B-27 describing 


Hangers and our new 
Shock Absorber 





THE THOMPSON ELECTRIC COMPANY 
1438 West Ninth St., Cleveland, Ohio, U. S: A. 











0-Z Improved Hand Tachometers 










Do away with the 
troublesome _ sliding 
gear shift. 
Ball-bearing, dust- 
proof, fool - proof, 
large dial, greatly 
reduced over all 
length. 


Five ranges 
on one 
spindle, for speeds 
from 20-40,000 R.P.M. 
Dead-beat, accurate 
within 4% of 1%. 

The only real im- 
provement in tachome- 
ter construction in the 
last 20 years. Write for new catalog. 


O. ZERNICKOW CO., 13 Park Row, New York City 








MONEEUUOEEESUCELUOGESEUOEENOTONOOEEETEOUOTE 





TUMELULAU ELUTE 








When you want Men : 


put your advertising for them on 
the same basis as other publicity. 


If you want competent and efficient assistants, 
experienced in the field served by this journal, 
you will naturally find such men among our 
readers—which include the keenest and most 
progressive men in the industry. 

Get in touch with a number of these men and 
select the one that is best suited for your needs. 


SEARCHLIGHT SECTION 
Only $2.00 for 25 words 806 


Sonn 
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When Production 
Reaches the Plating Room 


RESENT- day production plating 
demands equipment, both electrical 
and mechanical, which will operate at 
capacity day in and day out without in- 
‘terruption; reliable machines, with ade- 
quate overload capacity which will func- 
tion under such conditions over the years 
with minimum care. 
And no-where is this reliability more 
essential than in the plating generator. 


Hanson-Munning Generators 


have demonstrated their ability to meet 
the demands of modern production. Their 
design characteristics are based on 50 
years’ experience and are no longer theo- 
retical. Built to carry their rated capacity 
continuously, they also give the maxi- 
mum possible over-all plating efficiencies 
at all loads. Built with commutator and 
brushes that will stand up under heavy 
amperages, they nevertheless permit in- 
spection and adjustment of brushes while 
the machine is running. 

And every ounce of the generator 
counts. The highest quality materials, 
purchased in large quantities, are built 
compactly into every machine. The re- 
sult is a plating generator equal in qual- 
ity to the best type of power equipment 
—a fact which is borne out in the per- 
formance records of Hanson-Munning 
machines. 
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HANSON-VAN WINKLE-MUNNING COMPANY 


Munufacturers of Electroplating and Polishing Equipment and Supplies 
104 CHURCH STREET, MATAWAN, NEW JERSEY 


Factories: Matawan, New Jersey; Newark, New Jersey; Chicago, Ill., Sales Offices in all principal cities 
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a great book on 
Repair Shop Diagrams 
—if you act now! 


O EVERY MAN who subscribes to the library of Electrical 

Maintenance and Repair NOW we will give a copy of Braymer 
and Roe’s Repair Shop Diagrams and Connecting Tables for In- 
duction Motors, the latest and most practical book on the subject. 
No charge for it—it comes to you FREE with this helpful main- 
tenance and repair library. 


Electrical 
Maintenance and Repair 


5 volumes—1810 pages—1756 pictures and diagrams 

















BZ. The five books in this library discuss actual repair jobs and 
show you step by step what to do when anything goes wrong. 


2.~_ They show you how to locate and remedy motor and gen- 
erator troubles. 


3. They show you how to reconnect motors to meet any condi- 
tion of voltage, phase, frequency and speed. — 


4. They give you suggestions for preventing electrical machinery 
troubles. 


5.~ They cover fully the rewinding of motors. 


6. They present information that will help you get better service 
out of your electrical equipment. 


7. They give you tables, data, kinks and diagrams that you will 
find of priceless value every day on every job. 


Every maintenance and repair man needs them 


The books contain hundreds of photographs, diagrams and tables, 
which show you how to go about it to make an effective repair 
job. There are wiring diagrams covering A.C. and D.C. genera- 
tors, feeders, transformers, potential regulators, synchronous con- 
verters, batteries and boosters, substations, lamp mechanism 
connections, rheostats and controllers, lightning arresters, auto- 
matic switches, railway controllers, etc. 


Free examination—no money down—only $1.00 in ten 
days and $2.00 a month until paid. 


Fill in and mail the coupon attached and we will send you the entire set 
of five volumes for ten days’ Free Examination. We take all the risk— 
pay all charges. 

You assume no obligation—you pay nothing unless you decide to keep 
the books. Then $1.00 in ten days and the balance at the rate of $2.00 
a month. Send the coupon NOW and see the books for yourself. 


FREE EXAMINATION COUPON 


McGraw-Hill Book Co., Inc., 370 Seventh Ave., New York. 


Gentlemen:—Send me the New Library of Electrical Maintenance 
and Repair, all charges prepaid, for 10 days’ Free Examination. 
If satisfactory I will send $1.00 in ten days and $2.00 a month until 
$15.00 has been paid. If not wanted I will return at your expense. 
Upon receipt of my first payment you are to send me free a copy 
of Braymer and Roe’s Repair Shop Diagrams. (IMPORTANT—To 
secure books on approval write plainly and fill in ali lines.) 
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ABolite 


gives the user 
















a wide 


selection 
of shade 











holders 


Aside from the high 
quality reflectors bear- 
ing the ABolite mark 
we offer a complete 








line-up of shade 
holders. One to fit 


each and every indus- 








trial lighting need. 


Look them over—per- 
haps they will suggest 
a new hook-up for 
some of your shadeless 
lamps. 








Better illumination is 
a bigger factor than 
ever before and the 
facilities and products 
of ABolite make it 








ABolite Reflector Co. 





easy for you to get 
better lighting. Better 
take advantage of it 
now. 


2500 East 75th Street 
Cleveland, Ohio 
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TENTACULAR 


The belt with the. 
PULL of a chain 













Unheard of ratios on short 
centers and what’s more— 


Without any other change, the installation of a Tentacular 
belt eliminated the idler on the drive shown above. It per- 
mitted the belt to run slack, thus greatly prolonging belt 
life. It reduced bearing wear because of the low tension, 
and banished slippage troubles. 
















Every day in hundreds of drives, Tentacular is demon- 
strating the practicability of high pulley ratio and very close 
centers, smooth, noiseless operation and reduced space. 





Tentacular assures you the positive drive of a chain with 
the shock resistance of a belt. 


Showing the soft green leather strips. 
secured by hollow rivets to the sturdy 
backing—-the reason for the powerful 
adhesion and efficient power transmis- 


Put a Tentacular to the test on that drive that’s giving you 
trouble. It will make good. 








sion of Tentacular. 


For complete information and estimates, write 


Alexander Brothers, Inc. 


17 South Street Philadelphia, Pa. 


Branches and Distributors in All Principle Cities 





Manufacturers of a complete line 


of leather belting 
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UNDISPLAYED—RATBE PEB WORD: 






8 cents a word, minimum charge $2.00 
Proposals, 40 cents a line an insertion. 











7 Positions Wanted, 4 cents s word, minimum 
75 cents an insertion, payable in advance. 
Positions Vacant and all other classifications, 


INFORMATION: 


Boz Numbers in care of any of our offices 
count 10 words additional in undisplayed-ads. 


Discount of 10% if one payment is made in 
advance for four consecutive insertions of 
undisplayed ads (not including proposals.) 


SEARCHLIGHT SECTION 


EMPLOYMENT-BUSINESS OPPORTUNITIES-EQUIPMENT 


1 
4 to 
8 to 14 inches.......... 


An advertising inch is measured vertically on 
umns—30 inch 


\(Ounnn 








DISPLAYED—RATE PER INCH: 


to 3 inches.......... --.$5.00 an inch 
F IMOREE. 5. occaccrces 4.80 an inch 
«+» 4.60 an inch 


one column, 3 col! 0 es—to a page. 











POSITIONS VACANT 


POSITIONS WANTED 













CHEMICAL engineer wanted for large pulp 
and paper mill; must be university grad- 
uate and have had some years experi- 
ence, preferably, in pulp and paper trade ; 
Canadian preferred; give particulars of 
eollege graduated from, experience, age 
and whether married or single; would 
also like small photo or snapshot. P-306, 
Industrial Engineer, Tenth Ave. at 36th 
St., New York. 


ELECTRICAL ENGINEER, desires posi- 


industrial concern doing re- 
search or development work. Experi- 
enced in all types of dec. and a.c. 
meters, combustion engineering, general 
laboratory and power plant testing. 
Have been successful along development 
lines. Age 41. PW-301, Industrial Engi- 
neering, Tenth Ave. at 36th St., New York. 


tion with 





















TIME STUDY engineer wanted, to assist 
in setting wage standards in a large and 
expanding New England manufacturing 
company operating several plants. Must 
have had several years successful experi- 
ence, and be capable of directing time 
study work in a large plant. Write letter 
of application, describing experience, 
qualifications, and salary expected to 
start. P-310, Industrial Engineer, Tenth 
Ave. at 36th St., New York. 


EMPLOYMENT SERVICE 


IF YOU are qualified for position between 
$2,500 and $25,000, and are receptive to 
negotiations for new connections, your 
response to this announcement is invited. 
The undersigned provides a thoroughly 
organized service, established nineteen 
years ago, to conduct confidential pre- 
liminaries, and assist the qualified man 
in locating the particular position he 
desires. Not a= registration bureau. 
Retaining fee protected by refund pro- 
vision, as stipulated in our agreement. 
Send name and address only for descrip- 
tion of service. R. W. Bixby, Inc., 258 
Main Street, Buffalo, New York. 


POSITIONS WANTED 


ELECTRICIAN—10 years’ experience on 
a.c. windings and repairs. Can figure out 
windings. Machine shop experience, also 
d.c. repairs. Capable of taking charge. 
Age 30 years. PW-307, Industrial Engi- 
neer, Tenth Ave. at 36th St., New York. 























MAINTENANCE electrician, 30; five years’ 
light and power wiring and modern fac- 
tory maintenance, desires position with 
reliable concern where advancement com- 
mensurate with ability can be assured. 
PW-308, Industrial Engineer, Tenth Ave. 
at 36th St., New York. 





SALESMEN WANTED 








Sideline 


Salesmen—Now covering electrical mainte- 


nance men, for profitable sideline. SW- 
309, Industrial Engineer, Tenth Ave. at 
36th St., New York. 





PLAN NOW FOR THE FUTURE— 
Train to bea Meter 
Engineer? 


Competent meter engi- 
neers earn from 
$3,000 to $5,000 a 
year! The demand 
for th 

men is constant. Get 
into this profitable 
and fascinating pro- 
fession now. Our 
home study course will 
train you quickly and 
start you on the road 
salary as @ meter expert. It has been 













most practical course. —get the 
facts now! Write for our inter ve 
booklet. Sent free without obligation to you 


Fort Wayne Correspondence Sch 
Dent. 82, Ft. Wayne, Indt: 
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FULLY GUARANTEED 
MORE THAA 8000 
ELECTRICAL UAITS 

IN STOCK 
write for bulletin 


The Fuerst-Friedman Co. 
East 53rd and Hamilton Ave. 
\ Cleveland, O. 

























Engineering Representative 


English Engineer in London, England. having per- 
sonal connection with power plant and large In- 
dustrial Engineers in Great Britain would solely 
represent good American firm in British Isles. 
Thoroughly experienced, technical and commercial. 


RA—305, Industrial Engineering, 
Tenth Ave. at 36th St., New York City 






















WANTED 


Industrial 
Sales 
Executive 


by a large Michigan manufac- 


turer. Must be capable of 
organizing and handling indus- 
trial sales division. Ball or 


roller bearing industrial sales 
experience desirable. 


P-303, Industrial Engineering 
7 So. Dearborn St., Chicago, Til. 








WANTED 


DEALERS in used equip- 

ment are always in the 
market for special items. 
They check these columns 
regularly for equipment 
offered for sale. 





Advertise your equipment 
here and sell it quickly and 
at a good price. 


Rates quoted gladly. Inquiries 
answered promptly. Write 
to-day to—— 











NR 





Searchlight Department 


INDUSTRIAL ENGINEERING 
Tenth Ave. at 36th St., New York City 





Used 
Arc Welders 


Ten slightly used arc 
welders of various makes 
for immediate delivery. 
Al] in excellent condition. 


FS-304, Industrial Engineering 


~ 


+ So. Dearborn St., Chicago, Il. 











SUPRRULSAGARAAADASGOOGEOORCON NTE SeeNgsEeE: 


seeceenegeaaaas' 





Universal Fuse & Circuit Tester 


Tests 100 to 600 Volts 
4.C. or D.C. Thous 


$5.00 in use. No moving parte 
trade to get out of —, Elec- 
. Ask your 

g discounts Jobber or send direct. 


ELECTRIC TESTER MFG. CO. 
346 Sherlock Bldg., Portland, Ore. 

















“Opportunity” Advertising: 
| Think 
“SEARCHLIGHT” 
First ! 
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Ventilation of world’s largest 
vehicular tube 
depends on Ball Bearings 


. . . 16 gigantic Sturtevant Silent- 
vane fans ventilating the George 
S. Posey Tube are Fafnir-equipped. 


2,116,000 cu. ft. of air per minute, 
without fail, is the demand made of 
the 16 fans. Dangerous exhaust gases 
from the thousands of automobiles 
must be drawn away. Fresh air must 
be pumped in a continuous stream to 
keep the air fresh—always. 


One essential condition necessary to 
the success of this achievement in 
ventilating engineering was to mini- 
mize both running and starting fan 
torques. From start, through the 










On this new under water high- \¥% 
way linking Alameda and Oak- 
land, Cal., Fafnir Single Ball 
Bearing Pillow Blocks carry 
the wheels of the 16 gigantic 
Sturtevant Silentvane Fans. 


December, 1928 — Industrial Engineering 


four speed intervals to full speed of 
345 r.p.m. provision was made to 
overcome the torques at the lowest 
rating of the driving motors by equip- 
ping the fans with Fafnir Ball Bear- 
ing Pillow Blocks. 


Friction is virtually eliminated by the 
Fafnir Ball Bearings. Hence wear is 
practically banished. The deep race- 
ways and large diameter balls readily 
absorbed the heavy fan loads and 
provide for years of dependable oper- 
ation with a minimum of maintenance. 


THE FAFNIR BEARING CO. 
NEW BRITAIN, CONN. 





ey 


THE MOST COMPLETE LINE OF BALL BEARINGS IN AMERICA 
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Air Compressors 
Allis-Chalmers Mfg. Co. 
Brunner Mfg. Co. 
Quincy Compressor Co. 

Air Filters 
Brunner Mfg. Co. 

Air Gap Gauges 
Martindale Electric Co. 

Air Washers, Coolers 

Humidifiers 
Sturtevant Co., B. F. 

Ammeters, Voltmeters : 
(See Instruments, Electr: 

eal) 

Armature & Field Testers 
Martindale Electric Co. 


Armature Coil Spreaders 
Armature Coil Equipment 
Co. 

Armature Coil Wonders 
Armature Coil Equipment 
Co. 

Armature Repair Machinery 
Armature Coil Equipment 
Co. 

Armature Washing Fluid 
Martindale Electric Co. 


Armature Winders’ Tools 
Martindale Electric Co. 


Armored Conductor 
Tubular Woven Fabric Co. 


Asbestos 

Johns-Manville Corp. 

Automatic Plating Equpt. 
Hanson, Van Winkle & 
Munning Co. 


Babbitt 

Magnolia Metal Co. 

Barrels 

Hanson, Van Winkle & 
Munning Co. 

Steel Shop 

Kirk & Blum Mfg. Co. 


Batteries 
Dry 
National Carbon Co. 
Storage 
Electric Storage Battery Co. 
Battery Charging Apparatus 
General Electric Co. 
Westinghouse Electric & 
ffg. Co. 
Battery Parts 
Electric Storage Battery Co. 
Beads, Insulating 
Martindale Electric Co. 


Bearings 

Dodge Mfg. Corp. 
Eureka Metal Prod. Corp. 
Medart Co. 

a Fdry. & Machine 

0. 

S. K. F. Industries, Inc. 
Webster Mfg. Co. 
Alligning 

Fafnir Bearing Co. 

Angular Contact 

Fafnir Bearing Co. 
Anti-Friction 

Fafnir Bearing Co. 

Medart Co. 

Timken Roller Bearing Co. 
Armature 

Fafnir Bearing Co. 

_— Roller Bearing Co. 

a 


Ahlberg Bearing Co. 
Fafnir Bearing Co. 

Hyatt Roller Bearing Co. 
New Departure Mfg. Co. 
Norma Hoffmann Co. 

S. K. F. Industries, Inc. 
Motor 

Norma Hoffmann Co. 
Timken Roller Beaying Co. 
Precision 

Norma Hoffmann Co. 
Timken Roller Bearing Co. 
Roller 

Ahlberg Bearing Co. 

Hyatt Roller Bearing Co. 
Medart Co. 

Norma Hoffmann Co. 
Royersford Fdry. & Machine 


0. 
S. K. F. Industries, Inc. 
Timken Roller Bearing Co. 
Tapered 
Timken Roller Bearing Co. 

hrust 
Fafnir Bearing Co. 
Norma Hoffmann Co. 
Timken Roller Bearing Co. 
Bearing Metal 
Dodge Mfg. Corp. 
General Electric Co. 
Magnolia Metal Co. 
Westinghouse Electric & 
Mfg. Co. 


Belt Cement 
Alexander Bros., 
Schieren Co., Chas. 

Belt Dressing 
Alexander Bros., Inc. 
Dixon Crucible Co.. 
Schieren Co., Chas. A. 
Standard Oil Co., Ind. 
Stephenson Mfg. Co. 

Belting 
Alexander Bros., Inc. 
Schieren Co., Chas. A. 


Ine. 
A. 
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Prospective purchasers in 


us of their needs, 


n the_ electrical-mechanical 
assuming, of course, 


market are t 
that the articles sought are not listed here. 





WHAT AND WHERE TO BUY 


Equipment, Apparatus and Supplies Advertised in this 
Issue with Names of Manufacturers and Distributors 


invited to apprise 





Leather 
Schieren Co., Chas. A. 
Leather-link 

Schieren Cq., Chas. A. 
Waterproof Leather 
Schieren Cq., Chas. A. 


Belts, Conveyor 
Jeffrey Mfg. Co. 
Link-Belt Co. 
Webster Mfg. Co. 


Belts, Transmission 
Alexander Bros., 


Bleachers 
Worcester Bleach & Dye 
Works Co. 


Blocks, Pillow 
Fafnir Bearing Co. 
Medart Co. 
Webster Mfg. Co. 


Blowers : 
De Laval Steam Turbine 
Cc 


0. 
Jeffrey Mfg. Co. 
Kirk & Blum Mfg. Co. 
Martindale Electric Co. 
Sturtevant Co., B. F. 
Armature 
Electric Blower Co. 
Centrifugal 
De Laval Steam a Ce. 
Sturtevant Co., F, 
Electric 
Sturtevant Co., B. F. 
Electric (Hand Portable) 
— Commutator Dresser 


Ine. 


0. 
Electric Portable 
Sturtevant Co., B. F. 
Electric Blower Co. 
Martindale ee Co. 
Sturtevant Co., B. F. 
Blow Pipe Anca 
Kirk & Blum Mfg. Co. 


Blow Torches 
McGill Mfg. Co. 


Bobs 
Philadelphia Gear Worku 


Bolts, Nuts and Screws 
Sturtevant Co., B 
Books 
McGraw-Hill Book Co. 
Boosters 
Allis-Chalmers Mfg. Co. 
General Electric Co. 
Westinghouse Electric & 
Mfg. Co. 
Boxes 
Conduit 
Appleton Electric Co. 
Chicago-Jefferson Fuse & 
Elec. Co. 
McGill Mfg. Co. 
Floor Outlet 
Adam Electric Co., Frank 
Hubbell, Inc., Harvey 
Hanger 
Fafnir Bearing Co. 
Junction and Outlet 
Appleton Electric Co. 
Chicago-Jefferson Fuse & 
Elec. Co. 
General Electric Co. 
Hubbell, Inc., Harvey 
Westinghouse Electric & 
Mfg. Co. 
Meter and Service 
General Electric Co 
a Electric & 
if 
ee Switch and 
ut 
Avnvleton Electric Co. 
Chicago-Jefferson Fuse & 
Elec. Co. 
Steel Metal, Tote 
Kirk & Blum Mfg. Co. 
Brake Drums, Hardened 
Tool Steel Gear. & Pinion 
Co. 
Brakes 
Electric Coutroller & Mfg. 
Westinghouse Electric & 
Mfg. Co. 
Disc 
Westinghouse Electric & 
Mfg. Co. 
Electric 
Cutler-Hammer Mfg. Co. 
Electric Controller & Mfg. 
Westinghouse Electric & 
Mfg. Co. 
Brazing Torches 
Prest-O-Lite Co. 
Brushes 
Carbon 
Baylis Co.. The 
Boxill-Bruel Carbon Co. 





Commutator 
Eureka Metal Products Co. 






General Electric Co. 
Morganite Brush Co., 
National Carbon Co. 
Westinghouse Electric & 
Mfg. Co. 
Dynamic and Carbon 
Morganite Brush Co., 
National Carbon Co. 
Westinghouse Electric & 
Mfg. Co. 
Graphite 
Dixon Crucible Co., Jos. 
Brush Holders 
Baylis Co.. The 
Eureka Metal Products Co. 
Fuerst Friedman Co. 
Westinghouse Electric & 
Mfg. Co. 
Buckets, Clam Shell 
Haiss Mfg. ©o., Inc. 
uffs 
Harson, Van Winkle & 
Muuning Co. 
Bus Bar Supports 
Gereral Electric Co. 
Westinghouse Eiectric 
Mfg. Co. 
Bushings 
Appleton Electric Co. 
gureka Metal Products Co. 
Cables (See Wire & Cable) 
Cable Accessories 
General Electric Co. 
— Electric & 
Mic. 
Cabin a 
Bull Dog Electric Products 
Co. 
Carbon Brushes 
(See Brushes) 
Castings 
Die 
Magi:olia Metal Co. 
Castings, Malleable Iron 
Timken Roller Bearing Co 


Ine, 


Inc. 


& 


Cements, Refenetery-ineuint- 
ng 

Johns-Manville Corp. 

Chains 


Jeffrey Mfg. Co. 

Block 

en Mfg. Co. 

Roller 

Whitney Mfg. Co. 

Silent 

Whitney Mfg. Co. 

Chains, Power Transmission 
Link-Belt Co. 

Morse Chain Co. 
Philadelphia Gear Works 
Webster Mfg. Co. 
Whitney Mfg. Co. 


Circuit Breakers 

Condit Electrical Mfg. Co. 
Cutler-Hammer Mfg. Co. 
General Electric Co 

I. T. E. Circuit Breaker 
Company 

Roller Smith Co. 

Sundh Electric Co. 
Westinghouse Electric & 
Mfg. Co 

Clamps 

General Electric Co. 
Westinghouse Electric & 
Mfg. Co. 

Clutches 

Dodge Mfg. Corp. 

Reeves Pulley Co. 
Webster Mfg. Co. 

Friction 








Allis-Chalmers Mfg. Co. 
Link-Belt Co. 
Magnetic 
Cutler-Hammer Mfg. Co. 
Coal and Ash Handling 
Equipment 
Dodge Mfg. Corp. 
Haiss Mfg. Co., Geo. 
Jeffrey Mfg. Co. 
Link-Belt Co. 
Webster Mfg. Co. 
Coil Winding Machines 
se Coil Equipment 
0. 
Coil Winding Tools 
Martindale Electric Co. 
Coils 
Choke 
General Electric Co. 
Westinghouse Electric & 
Mfg. Co. 
Commutator Cleaner 
Martindale Electric Co. 
Commutator Equipment 
Idea? Commutator Dresser 
Co. 


Commutator Slot Varnish 
Martindale Electric Co. 





Commutator Slotting Files 
Martindale Electric Co. 

Commutator, Slotting 
Machines 

Martindale Electric Co. 


commutator Slotting Saws 
Martindale Electric Co. 
Commutator Stones 

Ideal Commutator Dresser 
Palmer-Bee Co. 

Philadelphia Gear Works 
Smith Power Transmission 


0. 
Commutators and Parts 
Eureka Metal Prod. Corp. 
Fuerst Friedman Co. 
Compensators 
Automatic 
Cutler-Hammer Mfg. Co. 
Electric Controller & Mfe. 
General Electric Co. 
Industrial Controller Co. 
Westinghouse Electric & 
Mfg. Co 
Manual 
Allis-Chalmers Mfg. Co. 
Cutler-Hammer Mfg. Co. 
General Electric Co. 
Industrial Controller Co. 
Westinghouse Electric & 
Mfg. Co. 
Compound, Graphite Commu- 
tator 
Dixon Crucible Co., Jos. 
Compressors 
Quincy Compressor Co. 
Concrete Inserts 
Martindale Electric Co. 


Condensers, Static 

_— Machinery & Mfg. 
0. 

Conductors, Armored 

Tubular Woven Fabric Co. 


Conduit Fittings 

Appleton Electric Co. 
Chicago Jefferson Fuse & 
Elec. Co. 


Conduits 
Steel & Tubes, Inc. 
Tubular Woven Fabric Co. 


fonduit—Interior, Fibre, 
Underground 
Johns-Manville Corp. 
Connectors and Terminals 
Chicago-Jefierson Fuse & 
Elec. Co. 
General Electric Co. 
Westinghouse Electric & 
Mfg. Co. 
Controller Parts 
Eureka Metal Prod. Corp. 


Controllers 

Automatie 
Allen-Bradley Co. 
Electric Controller & Mfg. 
Oo. 

General Electric Co. 

Industrial ControJler Co. 

Rowan Controller Co. 

Sundh Electric Co. 

a Te Electric & 

Crane 

Allen-Bradley Co. 

Cutler-Hammer Mfg. Co. 

— Controller & Mfg. 


Sundh Electric Co. 
Electric 

Industrial Controller. Co. 
Machine Tool 

Sundh Electric Co. 
Manual 

Industrial Controller Co. 
Sundh Electric Co. 
Motor 

Allen-Bradley Co. 
Allis-Chalmers Mfg. Co. 
Condit Electric Mfg. Co. 
Cutler-Hammer Mfg. Co. 
Electric Blower Co. 
Electric Controller & Mfg. 


0. 
General Electric Co. 
Industrial Controller Co. 
Rowan Controller Co. 
Sundh Electric Co. 
Union Electric Co. 
ee Electric & 

. Co. 
Temperature and Pressure 
Taylor Instrument Co. 

Conveyors 
Haiss Mfg. Co.. Geo. 
Jeffrey Mfg. Co. 
Link-Belt Co. 
Palmer-Bee Co. 

Webster Mfg. Co 

Coolers, Air 
Sturtevant Co., B. F. 








Copper Slotting Cutters 
Hullhorst-Micro Tool Co. 
Cord, Flexible 

Hubbell, Inc., Harvey 


Okonite Co. 

Simplex Wire & Cable Co. 
Tubular Woven Fabric Co. 
Counters 

Veeder-Root Mfg. Co. 
Coupling Boxes 
i Steel Gear & Pinion 

VO. 

Couplings 

Flexible 

Allis-Chalmers Mfg. Co. 
Bartlett-Hayward Co. 

De Laval Steam Turbine 


Co. 
Dodge Mfg. Corp. 
Palmer-Bee Co. 
Philadelphia Gear Works 
Smith Power Transmission 
Crane Controllers 
Allen-Bradley Co, 
Crane Motors 
Sundh Electric Co. 
Westinghouse Electric & 
Mfg. Co. 
Crane Gears, Hardened 
Ld Steel Gear & Pinion 


0. 
Crane Wheels, Hardened 
Tool Steel Gear & Pinion 


Co 
Cranes, Electric 
Triumph Electric Co. 


Cranes, Portable Electric 
Shepard Elec. Crane & 
Hoist Co. 

Crucibles, Graphite 
Dixon Crucible Co., Jos. 


Cutouts 
= Dog Electric Products 
0 


Chicago-Jefferson Fuse & 
Elec. Co. 

ones 5 gs Co. 
Hubbell, Inc., Harvey 
Westinghouse Electric & 
Mfg. Co. 

Cutters . 

Commutator Slotting 
Hullhorst Micro Tool Co. 
Key-Seat 

rmsd Mig. Co. 

Diagr: 

MeGraw-Hill Book Co. 


Drills 
Jeffrey Mfg. Co. 


Drives 
Fabreeka Belting Co. 
Silent Chain 
Grant Gear Works, Inc. 
Link-Belt Co. 
Whitney Mfg. Co. 


Dust Collecting Systems 
Kirk & Blum Mfg. Co. 
Sturtevant Co., B. F. 

Dynamos 
(See Generators & Motors) 


Electrical Cutout Blocks 
Chicago-Jefferson Fuse & 
Elec. Co. 


Electric Etchers 

Martindale Electric Co. 
Electric Lighting 

Cooper Hewitt Electric Co. 
Westinghouse Electric & 

Mfg. Co. 
Electric Motors 

Sturtevant Co., B. F. 
Zobell Elec. Motor Co. 
Synchronous 

Electric Machinery & Mfe 

0. 


Elevators 
Portable 
Jeffrey Mfg. Co. 


Elevators & Conveyors 
Dodge Mfg. Corp. 
Haiss Mfg. Co., Geo. 
Jeffrey Mfg. Co. 
Link-Belt Co. 
Webster Mfg. Co. 


“apace 


ailis- Chalmers Mfg. Co. 
Steam 

Sturtevant Co., B. F. 
Factory Furnitrre 

Kirk & Blum Mfg. Co. 


Fan Hangers, Electric 
Adam Electric Co., Frank 


Fan Motors 

Century Electric Co. 
General Electric Co. 
Westinghouse Electric & 
Mfg. Co. 

Fans 

Abolite Reflector Co. 
Kirk & Blum et Co. 
Sturtevant Co.. 

Exhaust and Ventilating 
Century Electric Co. 
General Electric Co. 
Sturtevant Co., B. F. 
Westinghouse Electric & 
Mfg. Co. 

Mine and Industrial 
Jeffrey Mfg. Co. 
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A positive connection 
as long as desired 











3.Theyte locked! 





Mail coupon to our nearest office 
Main Office: 
Boston, Mass. Philadelphia, Pa. 
176 Federal St. Bridgeport, Conn. Fifth Su- 
Philadelphia Bourse 
Atlanta, Georgia 0, Illinois (Exhibition Dept.) 
138 138 Maries St. 7 . Washington St. 
in 

Denver, Colo. San Francisco, Cal. 
New York City, N. Y. 7 Broadway 390 Fourth St. 
30 East 42nd St. The Sales Service Co. Garnett Young & Co, 
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Never pulls apart. . 








OU need have no fear of a Twist-Lock Con 
nector parting in the middle of a job. When 
you plug the Twist-Lock Cap into its connector 
body you can be sure of a positive connection as 
long as desired. 


No matter if you jerk the cord... or if some- 
body stumbles over it—that cap will Stay Put in 
the connector body until you unlock it. 


A tough composition body and cadmium-plated 
steel armored cap prepare a Twist-Lock for abuse 
and hard service. 


In places where a connection is desired to a wall 
outlet, the Twist-Lock Flush Receptacle in the 
wall takes the Twist-Lock Cap. 


Get acquainted with Twist-Locks and get rid of 
disconnection troubles. Send the coupon, now. 


HARVEY HUBBELL, Incorporated 
BRIDGEPORT CONNECTICUT, U. S A. 


f Please send information on Hubbell Twist-Lock Devices 


Name 


HUBBELL Twist-Lck Devices 





| 
Address 











City and State 
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Files, Commutator Slotting 
Martindale Electric Co. 
Fixtures, Lighting 
American Fixture Co. 
Cooper Hewitt Electric Co. 
McGill Mfg. Co. 
Westinghouse Electric & 
Mfg. Co. 
waemkaes, Electric 
General Electric Co. 
Westinghouse Electric & 
Mfg. Co. 
Fuse Clips 
Chicago-Jefferson Fuse & 
Elec. Co. 
Fuse Links 
Bussmann Mfg. Co. 
Chicago-Jefferson Fuse & 
Elec. Co. 
Fuse Plugs 
Bussmann Mfg. Co. 
Chicago-Jefferson Fuse & 
Elee. Co. 
Hubbell, Ine., Harvey 
Westinghouse Electric & 
Mfg. Co. 
Fuse Strip 
Bussmann Mfg. Co. 
Chicago-Jefferson Fuse & 
Elec. Co. . 
Fuse Wire 
Bussmann Mfg. Co. 
Chicago-Jefferson Fuse & 
Elec. Co. 
Fused Service Switches 
Chicago-Jefferson Fuse & 
Elec. Co. 
Fuses 
Bussmann Mfg. Co. 
Chicago- — Fuse & 
Elec. 
General Blectric Co. 
Renewable 
Bussmann Mfg. Co. 
Chicago-Jefferson Fuse & 




































































































































































Elec. Co. 
Westinghouse Electric & 
Mfg. Co. 


Non-Renewable 

Bussmann Mfg. Co. 
Gaskets 

Johns-Manville Corp. 
Gear Cutting 

Earle Gear & Machine Co. 


Gears 
Dodge Mfg. Corp 
Earle Gear & Machine Co. 
General Electric Co. 
Grant Gear Works, 
Jeffrey Mfg. Co. 
Link-Belt Co. 
Morse Chain Co. 
Palmer-Bee Co. 
Philadelphia Gear Works 
Tool Steel Gear & Pinion 
0. 
Webster Mfg. Co. 
Westinghouse Electric & 
Mfg. Co. 
Whitney Mfg. Co 
Bevel 
Tool 
Co. 
Composition 
General Electric Co. 
Westinghouse Electric & 
Mfg. Co. 
Double Helical 
De Laval Steam Turbine Co. 
Tool Steel Gear & Pinion 
Co. 
Forged 
Philadelphia Gear Works 
Helical 
De laval Steam Turbine Co. 
Tool Steel Gear & Pinion 


Ine. 


Steel Gear & Pinion 


Co. 

Herringbone 

Sturtevant Co., F. 

Tool Steel Gear ‘& Pinion 


Co 
Spur 
Tool 
Co. 
Worm 
> Lava] Steam Turbine 
So. 


Steel Gear & Pinion 


Generating Sets 
Allis-Chalmers Mfg. Co. 
Crocker-Wheeler Co. 
— Machinery & Mfg. 

Yo. 
General Electric Co. 
Marble-Card sg Co. 
Sturtevant Co., B. 
Triumph Electric e,. 
Westinghouse Electric & 
Mfg. Co. 

Generators 
Allis-Chalmers Mfg. Co. 
Burke Electric Co. 
Crocker-Wheeler Co. 
eae Machinery & Mfg. 

Yo. 
Fuerst Friedman Co. 
General Electric Co. 
Hanson, Van Winkle & 
Munning Co. 
Lincoln Electric Co. 
Marble-Card Elec. Co. 
Reliance re & Eng. Co. 
Sturtevant Co., B. F. 
Triumph ag Co. 
Westinghouse Electric & 
Mfg. Co. 

Grease Guns 
Dot Lubricating Equip- 

ment Co 
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Greases 
Graphite 
Dixon Crucible Ce., Jos. 
Graphite 
Dixon “Crucible Co., Jos. 
Grinders 
Martindale Electric Co. 
Tool 
Fafnir Bearing Co. 
Ground-Ohmers 
Sticht & Co., H. H. 
Guards, Machinery 
Kirk & Blum Mfg. Co. 
Hanger Boxes 
Fafnir Bearing Co. 
Hangers 
S. K. F. Industries, Inc. 
Hangers, Line Shaft 
Dodge Mfg. Corp. 
Fafnir Bearing Co. 
Link-Belt Co. 
S. K. F. Industries, Inc. 
Webster Mfg. Co. 
— Safety Disconnect- 
ng 
Thompson Electric Co. 
Hangers, Shaft Ball Bearing 
Fafnir Bearing Co. 
Heating & Ventilating 
Kirk & Blum Mfg. Co. 
Linde Air Products Co. 
Sturtevant Co., B 
Heating eR 
Sturtevant Co., 
Heating Devices, Industrial 
General Electric Co. 
Westinghouse Electric & 
Mfg. Co. 
Wiegand Co.. E. L. 
Hoists, Electric 
General Electric Co. 
Shepard Elec. Crane & 
Hoist Co. 
Hose, Air 
Brunner Mfg. Co. 
Humidifiers 
Electric Blower Co. 
Sturtevant Co., B. F. 
Hydraulic Car Washers 
Brunner Mfg. Co. 
Hydraulic Packings, Leather 
Alexander Bros., Ine. 
Johns-Manville Corp. 
Schieren Co., Chas. A. 
Hydraulic Turbines 
De Laval Steam Turbine Co. 


Indicators 

Cooper Hewitt Electric Co. 
Indicators, Speed 

(See Tachometers) 
Industrial Ovens 

Kirk & Blum Mfg. Co. 
Instrument Transformers 
General Electric Co. 

Roller Smith Co. 
Westinghouse Electric & 

Mfg. Co. 
Instruments, Electrical 
Graphic 

General Electric Co. 
Westinghouse Electric & 

Mfg. Co. 

Indicating 

Biddle, James G. 

General rag Co. 

Roller Smith C 

Taylor Sestragnent Co. 
Westinghouse Electric & 

Mfg. Co. 
Weston Elec’l Instrument 
Co. 
Integrating 
General Electric Co. 
Westinghouse Electric & 


g. Co. ‘ 
Scientific and Testing Serv- 


ice 

Biddle, James G. 
General Electric Co. 
Roller Smith Co. 
Westinghouse Electric & 
Mfg. Co. 
Weston Elec’l 


Insulated Brackets 
Fletcher Mfg. Co., The 


Insulated Clamp Supports 
Fletcher Mfg. Co., The 


Insulated Clamps and Racks 
Fletcher Mfg. Co., The 

Insulating Material 
Okonite Co. 

Asbestos 
Johns-Manville Corp 
Comp. Cloth and Paper 
General Electric Co. 
Mica Insulator Co. 
Westinghouse Electric & 
Mfg. Co. 

Compounds. Paints and 
Varnishes 

General Electric Co. 
Mica Insulator Co. 
Westinghouse Electric & 
Mfg. Co. 

Fibre, Tape an@ Webbing 
Mica Insulator Co. 
Okonite Co. 

Moulded 

Mica Insulator Co. 

Insulators 

General Electric Co. 
Westinghouse Electric & 
Mfg. Co. 

Fibre 

General Electric Co. 
Taye and Webbing 
General . Electric Co. 
Mica Insulator Co. 


Instrument 





Westinghouse Electric & 


Ladders 

Dayton Safety Ladder 
Lamp Guards 

Hubbell, Inc., Harvey 
McGill Mfe. Co. 
Westinghouse Electric & 

Mfg. Co. 
Lamp Locks 
Hubbell, Inc., 
Lamps 

Cooper Hewitt Electric Co. 
General Electric Co. 
Westinghouse Electric & 

Mfg. Co. 
Glow 

Cooper Hewitt 
Indicator 
Cooper Hewitt 
Mercury Vapor 
Cooper Hewitt 
Noon 

Cooper Hewitt 
Test 

Cooper Hewitt 
Pilot 

Cooper Hewitt 
Trouble 
McGill Mfg. Co. 
Lathes 
Hanson, Van Winkle & 

Munning Co. 
Leather 
Alexander Bros., 
Leather Apron 
Alexander Bros., Ine. 
Leather Belt Dressing 
Stephenson Mfg. Co. 
Leather Lace 
Alexander Bros., Inc. 
Leather Link 


Co. 


Harvey 


Co. 
Co. 
Co. 
Co. 


Electric 
Electric 
Electric 
Electric 
Electric Co. 


Electric Co. 


Ine. 


Alexander Bros., Inc. 
Leather Specialties 
Alexander Bros., Inc. 


Schieren Co., Chas. A. 
Leveller Rolls 
Tool Steel Gear & Pinion 


Co. 
Lifting Magnets 


Electric Controller & Mfg. 


Co. 

Lighting, Industrial 
Abolite Reflector Co. 
American Fixture Co. 
General Electric Co. 
Westinghouse Electric & 


g. Co. 
Lightning Arresters 
Benjamin Electric Co. 
Chicago-Jefferson Fuse & 
Elec. Co. 
General Electric Co. 
Westinghouse Electric & 


Mfg. Co. 
Line Materials 

Eureka Metal Prod. Corp. 
Line Shaft 

S. K. F. Industries, Inc. 
Loaders, Truck 

Haiss Mfg. Co., Inc., Geo. 


Locomotives, Mine and 
Industrial 

Jeffrey Mfg. Co. 

Lubricating Systems 

Dot Lubricating Equip- 
ment Co, 

Lubricants 

Dot Lubricating Equip- 
ment Co. 

Standard Oil Co. (Ind.) 

Graphite 

Dixon Crucible Co., 

Magnetic Separators 

— Controller & Mfg. 
‘0. 

Magnets, Lift 


Cutler-Hammer Mfg. 
Electric Controller 


Jos. 


Co. 


Co. 

Material Handling Equip- 
ment 

Dodge Mfg. Corp. 
Jeffrey Mfg. Co. 
Link-Belt Co. 
Palmer-Bee Co. 
Shepard Elec. Crane & 
Hoist Co. 

Webster Mfg. Co. 

Measuring Instruments, 
Precision 

Norma Hoffmann Co. 

Megohm Insulation Meters 
Martindale Electric Co. 
Sticht & Co., H. 

Metal 

Molding 

Appleton Electric Co. 
Terne 

Magnolia Metal Co. 


ype 
Magnolia Metal Co. 
Metal Stampings 
Dodge Mfg. Corp. 
Kirk & Blum Mfg. Co. 
Meters 
General Electric Co. 
Roller Smith Co. 
Westinghouse Electric & 
Mfg. Co. 
Mica 
Raw and Products 
Mica Insulator Co. 
Mica Under Cutting Ma- 


chines ‘ 
Hullhorst Micro Tool Co. 
Motors 

Allis-Chalmers Mfg. Co. 
Baldor Electric Co. 
Burke Electric Co. 


& Mfg. 





Century Electric Co. 
Crocker-Wheeler Co. 
Electric Blower Co. 
— Machinery Mfg. Co. 
0. 
Fuerst Friedman Co. 
General Electric Co. 
Howell Electric Motors Co. 
Lincoln Electric Co. 
Marble-Card Electric Co. 
Reliance Electric & Engr. 


Co. 

Sturtevant Co., B. F. 
Triumph Electric Co. 
— Electric & 


Mfg. Co. 

Zobell Elec. Motor Co. 
Adjustable Speed 
Lincoln Electric Co. 


Motor Generators 
Allis-Chalmers Mfg. Co. 
Burke Electric Co. 
Crocker-Wheeler Co. 
Electric Blower Co. 
Electric Machinery & Mfg. 


‘0. 
Reliance Elec. & Engr. 
Triumph Electric Co. 
Westinghouse Electric & 
Mfg. Co. 

Ohmers, for low resistance 
measurements 

Sticht & Co., H. H. 


Oil Purifiers, Centrifugal 
De Laval Steam Turbine Co. 
Oiling Systems 
Dot ee Equip- 
ment C 
Outlet tenes and Covers 
Chicago-Jefferson Fuse & 
Elec. Co. 
Ovens, Electric 
General Electric Co. 
Westinghouse Electric & 
Mfg. Co. 
Packing 
Asbestos 
a gill 


Co. 


Corp. 


u er 
Johns-Manville Corp. 


uct 
= aamaiacad Corp. 
Johns-Manville Corp 
Paint Burner (Aasiploee) 
Prest-O-Lite Co. 
Paint Spray Equipment 
Brunner Mfg. Co. 
Paints 
Dixon Crucible Co.., 
Aluminum-Graphite 
Dixon Crucible Co., Jos. 
Silica Graphite 
Dixon Crucible Co., Jos. 
Panel Board Fittings 
Chicago-Jefferson Fuse & 
Elec. Co. 
Panel Boards 
Adam Electric Co., Frank 
Benjamin Electric Co. 
— Dog Electric Products 
o 
General Electric Co. 
Johns-Manville Corp. 
—— t. -Vanderpoel Elec. 
—— Electric & 


Mfg 
Penile, can 
Dixon Crucible Co., Jos. 
Pinions 
io“ Steel Gear & Pinion 


Jos. 


‘0. 
Pipe Benders 

Appleton Electric Co. 
Pipe-Joint Compound 
Dixon Crucible Co., Jos. 
Plates, Graphite Welding 
Dixon Crucible Co., Jos. 
Plates,. Ingot Iron 
American Rolling Mill Co. 
Plugs 

Anderson Mfg. Co., A. & 
Benjamin Electric Co. 
General] Electric Co. 


Hubbell, Inc., Harvey 
Westinghouse Electric & 
Mfg. Co. 
Attachment 
Hubbell, Inc., Harvey 
Pneumatic Conveying 
Systems 
Sturtevant Co., B. F. 
Potentiometers 


Biddle, James G. 

General Electric Co. 
Westinghouse Electric & 
Mfg. Co. 

wdaee Transmission Appli- 
ances 

Alexander Bros., Inc. 
Allis-Chalmers Mfg. Co. 
Bartlett-Hayward Co. 
Dodge Mfg. Corp. 

Fafnir Bearing Co. 
Link-Belt Co. 

Palmer-Bee Co. 

Reeves Pulley Co. 

Smith Power Transmission 


Co. 

Webster Mfg. Co. 

Whitney Mfg. Co. 
Power r Transmission Machy. 
Med 
preseed Steel Stampings 
Chicago-Jefferson Fuse & 
Elec. Co. 
Kirk & Blum Mfg. Co. 
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Projectors, Floodlighting 
bg | ae Electric & 


Protective Devices 

Condit —— Mig. Co. 
General Electric Co. 
Industrial Soto: Co. 
Westinghouse Electric & 
Mfge.. Co. 


Pulleys 
Dodge Mfg. Corp. 
Fafnir Bearing Co. 
Link-Belt Co. 
Medart ql 
Reeves Pulley Co. 
Sprucolite Corp. 
Webster Mfg. Co. 
Conveyor 
Sprucolite Corp. 
Flanged 
Sprucolite Corp. 
oose 
Sprucolite Corp. 
Shaft 
Sprueolite Corp. 
Solid 
Sprucolite Corp. 
Special 
Sprucolite Corp 
Transmission 
Sprucolite Corp. 
V-Belt 
Sprucolite Corp. 
Pulverizers 
Jeffrey Mfg. Co. 


umps 

Boiler Feed 

De Laval Steam Turbine Co. 

Centrifugal 

Allis-Chalmers Mfg. Co. 

De Laval Steam Turbine Co. 
ire 

De Laval Steam Turbine Co. 

General Service 

De Laval Steam Turbine Co. 

Reciprocating 

Allis-Chalmers Mfg. Co. 

Rotary 

Eee Pump Co. 


toc. 
De Laval Steam Turbine Co. 


Pump Valves 
Johns-Manville Corp. 


Pyrometers 
Taylor Instrument Co. 


Recorders, Temperature and 
Pressure 

Taylor Enetramest Co. 

Rectifiers 

General Electric Co. 

Westinghouse Electric & 


g. Co. 

Reels, Extension 
. pleton Electric Co. 

ector Hangers, Safety Dis- 

" pianiing 

Thompson Electric Co. 
Reflectors 
Abolite Reflector Co. 
Benjamin noi > Co. 
Hubbell, Harvey 
Thompson ‘Mioaite Co. 
— Electric & 


ge. Co. 

Refrigerating Machinery 
Triumph Electric Co. 
Regulators 

Induction Voltage 

General Electric Co. 
Westinghouse Electric & 

Mfg. Co. 

Pressure 

ma Controlley & Mfe. 


Speed 
Cutler-Hammer Mfg. Co. 
Industrial Contraler Co. 
Temperature and Pressure 
Electric Controller & Mfe. 


‘0. 
Taylor Instrument Co. 

Relays, Overload 
Allen-Bradley Co. 

Repair Data 

McGraw-Hill 1c Co. 

Resistance Units 

General Electric Co. 
Westinghouse WP xctric & 
Mfg. Co. 

Rheostats 

Allen-Bradley Co. 

Biddle 

Electric Controller & Mfg. 


General Electric Co. 

Industrial Controller Co. 

Westinghouse Electric & 
g. Co. 

Rivets 

Abolite Reflector Co. 

Hubbell, Inc., Harvey 


Rods 

Graphite ore gg 
Dixon Crucible Co., Jos. 
Graphite Welding 
Dixon Crucible Co., Jos. 
Roller Chains 

Link-Belt_ Co. 

Whitney Mfg. Co. 
Rolls, Conveyor 
Sprucolite wa 
Spray Guns 

Brunner Mfg. 
Roofing emeat (Asphalt, 


Putty 
Johns-Manville Corp. 
Roofing. Corrugated Galvan- 
ized Ingot Iron 
American Rolling Mill Co. 




















. New G reen [URACORT) 


Lacquer Finish 












REC. US. PAT. OFF. 


The tougher the job, the 
more you need Duracord, the 
improved long-wearing port- 
able cord. 


Its glossy green surface wipes 
clean easily and is unaffected 
by water, oil, or gasoline. 


For trouble-proof service, 
depend on this improved 
Duracord. 








Rubber-Covered Wire 





DURAWIRE 


and Flexible Cords 





The Safe Armored Cable 








DURAFLEX 


Reg. VS Pos On 


and Flexible 


Steel Conduit Send Now for Your Sample 





A generous length of the New Green Lacquer 


DURACORD Finish Duracord will be sent you to try out. 


Just say you want it. No cost or obligation. 


SoU Roe OF 


The heavy-duty 
Portable Cord Order Durabilt Products 
by name from your Jobber 




















on US Peo 


< The Non-Metallic 


aa j DURABILE. rae 


H==3 PRODUCTS 


(WSU LAR VWVOVEN FABRIC COMPANY = -AVY | nib A fT eigeis! 
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Rope Preservative 
Stephenson Mfg. Co. 
Rosettes 
Hubbell. Inc.. 
Round Belting 
Alexander Bros., Inc. 
Rounds, Iron 
American Rolling Mill Co. 
Rubber & Canvas Belt 
Dressing 
Stephenson Mfg. Co. 
Safety Ladders 
Dayton Safety Ladder Co. 
Schools 
Ft. Warne Correspondence 
School 


Harvey 


Screws 

Cap and Set 

Abolite Reflector Co. 
Machine 

Abolite “Reflector Co. 
Hubbell, Inc., Harvey 


Second-Hand Apparatus 
(See Searchlight Section) 

Shapes, Pressed Steel 

Kirk & Blum Mfg. Co. 

Sheet Metal Stampings 
Chicago-Jefferson Fuse & 
Elec. Co. 

— Blue Annealed Ingot 


ron 
American Rolling Mill Co. 
heets 
American Rolling Mill Co. 
Black Ingot Iron 
American Rolling Mill Co. 
Galvanizeed 
; cere Rolling Mill Co. 
ron 
ee Relling Mill Co. 


American Rolling Mill Co. 
Shredders 

Jeffrey Mfg. Co. 

Siding, Corrugated Ingot Iron 
American Rolling Mill Co. 
Silent Chain Drives 
Link-Belt Co. 

Morse Chain Co. 

Whitney Mfg. Co. 
Slotters, Commutator 
Hullhorst Micro Tool Co. 
Martindale Electric Co. 
Sockets and Receptacles 
—— Mfg. Co., A. & 


Benjamin Electric Co. 
General Electric Co. 


Hubbell, Inc., Harvey 
Westinghouse Electric & 
Mfg. Co. 

Solder 


Magnolia Metal Co. 
Soldering Compounds 
McGill Mfg. Co. 
Soldering Torches 
Prest-O-Lite Co. 

Space Heaters 
aeuequoues Electric & 


Mfg. Co. 
Wiegand Co., Edwin L. 
Speed Indicators 
Sticht & Co., H. H. 
Speed Reducers 
Grant Gear Works, Inc. 
Link-Belt Co. 
Morse Chain Co. 
Palmer-Bee Co. 
Philadelphia Gear Works 
Tool Steel Gear & Pinion 


Co. 

Webster Mfg. Co. 
Whitney Mfg. Co. 
Speed Reducers (Chain) 
Link-Belt Co. 

Morse Chain Co. 
Whitney Mfg. Co. 
Speed Transformers 
_De Laval Steam Turbine Co. 
Spray Guns 

Brunner Mfg. Co. 
Sprockets 

Dodge Mfg. Corp. 

Grant Gear Works, Inc. 
Jeffrey Mfg. Co. 





Link-Belt Co. 

Morse Chain Co. 
Philadelphia Gear Works 
Whitney Mfg. Co. 
Stampings & Drawings 
Kirk & Blum Mfg. Co. 
Starters, Motor 

(See Controllers) 
Steam wSpeciaities 
Johns-Manville Corp. 
Steam Turbines 

De Laval Steam putas Co. 
re Co., B. 


titloy 

Timken Roller Bearing Co. 
Elec. Furnace 

Timken Roller Bearing Co. 
Open Hearth 

Timken Roller %. acre Co. 
Special Analys 

Timken Roller "Dents Co. 
Steel Sheets 

Armature 

American Rolling Mill Co. 
Electrical 

American Rolling Mill Co. 
Transformer 

American Rolling Mill Co. 
Stepladders 

Dayton Safety Ladder Co. 
Stones, Commutator 

Ideal Commutator Dresser 


Co. 
Storage Batteries 

Electric Storage Battery Co. 
Strapping, Leather 
Alexander Bros., Inc. 
Schieren Co., Chas. A. 
Strip, Hot & Cold Rolled 
American Rolling Mill Co. 
Strip Heaters 

Westinghouse Electric & 

Mfg. Co. 

Wiegand Co., Edwin L. 
Substations 

Outdoor ; 
General Electric Co. 
Westinghouse Elec. & Mfg. 


0. 
Supplies, Electrical 
General Electrie Co. 


Hubbell, Inc., Harvey 
— Elec. & Mfg. 
0. 


Supplies, Railway 

General Electric Co. 

= Elec. & Mfg. 
0. 


Switch Boxes 
Chicago-Jefferson Fuse & 
Elec. Co 

Switchboard Fittings 
Chicago-Jefferson Fuse 
Elec. Co. 

Switchboard Supplies 
Adam Elec. Co., Frank 
General Electric Co. 


— Elec. & Mfg. 
0. 

Switchboards 

Adam Electric Co., Frank 


Allen-Bradley Co. 
Allis-Chalmers Mfg. Co 
Bull Dog Electric "products 


Co. 

Condit Electric Mfg. Co. 
General Electric Co. 
Trumbull-Vanderpoel Elec. 
Mfg. Co. 
Westinghouse Elec. & Mfg. 


Battery Charging 
Allen-Bradley Co. 
Switches 

Diamond Elec’l] Mfg. Co. 
Eureka Metal Prod. Corp. 
Air Brake and Pole Top 
Condit Electrical Mfg. Co. 
General Electric Co. 
Westinghouse Elec. & Mfg. 


‘o. 
Automatic 
Allen-Bradley Co. 





Eisctrio Controller & Mfg. 


Industrial COntroller Co. 

Sundh Electric Co. 

ee Elec. & Mfg. 
0. 

Conduit Box 

McGill Mfg. Co. 

Disconnecting 

Electric Controller & Mfg. 


0. 
General Electric Co. 
Industrial Controller Co. 
— Elec. & Mfg. 


0. 

Electric Cutout 

Chicago-Jefferson Fuse & 
Elec. Co. 

Float 

— Controller & Mfg. 
oO. 

General Electric Co. 

Industrial Controller Co. 

—e Elec. & Mfg. 
0. 

Fuse 

Adam Electric Co., Frank 

Condit Electrical Mfg. Co. 

— Elec. & Mfg. 


Anife 
Adam Electric Co., Frank 
Bull Dog Electric Products 


Co, 

Condit Electrical Mfg. Co. 
Cutler-Hammer Mfg. Co. 
General Electric Co. 

I. T. E. Circuit Breaker 
Company 

— -Vanderpoel Elec. 


4 
ee Elec. & Mfg. 


Magnetic 

Allen-Bradley Co. 
Cutler-Hammer Mfg. Co. 
Diamond Elec’] Mfg. Co. 
Electric Controller & Mfg. 


Co. 

Industrial Controller Co. 
Rowan Controller Co. 
Sundh Electric Co. 
ee Elec. & Mfg. 


Mercury 
Cooper Hewitt Electric Co. 


Oil 

Allen-Bradley Co. 

Condit Electrical Mfg. .Co. 
— Controller & Mfg. 


‘0. 
General Electric Co. 
Westinghouse Elec. & Mfg. 


Co. 

Push Button 
Cutler-Hammer Mfg. Co. 
Hubbell, Inc., Harvey 
McGill Mfg. Co. 

Remote Control 
Allen-Bradley Co. 
Cutler-Hammer Mfg. Co. 
— Controller & Mfg. 


General Electric Co. 
Industrial Controller 
Rowan Controller Co. 
Sundh Electric Co. 

Westinghouse Elec. & Mfg. 


0. 
Safety Enclosed 
Adam Electric Co., Frank 


Mfg. Co. 
Bull Dog Electric Products 
Cc 


Co. 


0. 
Cooper Hewitt Electric Co. 
General Electric Co. 
Trumbull-Vanderpoel Elec. 
Mfg. Co. 
Westinghouse Elec. & Mfg. 


Series 
Electric Controller & Mfg. 


General Electric Co. 





Westinghouse Elec. & Mfg. 
Co. 





IDEAL 


Portable Vacuum 
Cleaner 


better. 


chine to another. 
Portable Vacuum Cleaner. 


has a 210-mile-a-minute suction. Cleans motors, 
machinery and shop equipment faster and 


Don’t blow the dust and dirt from one ma- 
Remove them with Ideal 


An Irresistible Suction ! 





5-Day 








Machine on 5 days’ 
Name 

Address 
City and State 


PADI 
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IDEAL COMMUTATOR DRESSER CO., 
1065 Park Ave., Sycamore, Ill. 

Please send an Ideal Portable Electric Vacuum 
FREE Trial to 


eee eee eee ee ey 


sere eeeeees 


Try it 
FREE, 


f chinery. 





Free Trial 


five 
and see the 
difference 
cleanliness and oper- 
ation of your ma- 





Snap 
Cutler- oa Mfg. Co. 


Hubbell, Harvey 
McGill Mie. Co. 
Surface and Flush 
General Electric Co. 


Westinghouse Elec. & Mfg. 


Co. 
Time 
— Mfg. Co., A. & 


Genera? Electric Co. 
Westinghouse Elec. & Mfg. 


Co. 
Synchronous Motor Starters 
Allen-Bradley Co. 

Electric Controller & Mfg. 


Co. 
Electric Machinery & Mfg. 


Synchroscopes 

General Electric Co. 

Roller Smith Co. 
Westinghouse Elec. & Mfg. 


Co. 
Weston Elec’l 


Systems, Lighting 

Cooper Hewitt Electric Co. 
Tachometers 

Biddle, James G. 

Sticht & Co., H. H. 
Westinghouse Elec. & Mfg. 


Instrument 


Co. 
Zernickow Co., O. 

Tanks 
Hanson, Van Winkle & 

Munning Co. 
Welded 
Kirk & Blum Mfg. Co. 

Tape & Webbing 
Mica Insulator Co. 
Okonite Co. 

Tapes, Splicing 
Okonite Co. 

Telephone Fuses 
Chicago-Jefferson Fuse & 

Elec. Co. 

Testing Apparatus 
Biddle, James G. 
General Electric Co. 
Roller Smith Co. 
Westinghouse Elec. 


Co. 
Weston Elec’l 


& Mfg. 
Instrument 


0. 
Testers, Voltage 
Martindale Electric Co. 
Thermometers, Indicating & 
Recording 
Taylor Instrument Co. 
Timing Chains 
Whitney Mfg. Co. 
Transformers 
Allis-Chalmers Mfg. Co. 
Burke Electric Co. 
Chicago-Jefferson Fuse & 
Elec. Co. 
General Electric Co. 
=— Elec. & Mfg. 


Transmissions 

S. K. F. Industries, Inc. 
Traps, Steam & Radiato- 
Johns-Manville Corp. 
Tree Wire 

Okonite Co. 

Simplex Wire & Cable Co. 
Trolley and Sheet Wheels 
Eureka Metal Products 

Corp 
Trolleys, I-Beam 

Palmer-Bee Co. 
Tubing 

Steel” & Tubes, Inc. 
Tubing, Seamless Steel 
Timken Roller Bearing Co. 
Ultra Violet Light Sources 
Cooper Hewitt Electric Co. 


ene Machines, 
Hullhorst Micro Tool Co. 


Radiator Control 
Johns-Manville Corp. 


See Preceding Issue of Industrial Engineering for ad of 


OLLER-SMITH COMP: 


Electrical Measuring and Protective Apparatus 





Underfloor Duct Systems 
Johns-Manville Corp. 


Valves 

Air 

Brunner Mfg. Co. 
Radiator Control 
Johns-Manville Corp. 


Variable Speed Transmission 
Mica Insulator Co. 
Reeves Pulley Co. 


Ventilators 

Sturtevant Co., B. F. 
Waterproof Leather 
Alexander Bros., Inc, 


Welders 
— Air Products Co. 


rc 
Burke Electric Co. 
General Electric Co. 
Lincoln Electric Co. 
Westinghouse Elec. & Mfg. 


0; 
Automatic Electric 
Lincoln Electric Co. 
Electric 
Lincoln Electric Co. 

Welding Machines 
Burke Electric Co. 
General Electric Co. 

Linde Air Products Co. 

—o Elec. & Mfg. 


Oo. 

Wheels 

Hanson, Van Winkle & 

Munning Co. 

Factory Truck 

Sprucolite Corp. 

Hand Truck 

Sprucolite Corp. 

Sheave 

a Corp. 

Vehicle 

Sprucolite Corp. 

Wood, Smail 

Sprucolite Corp. 
White Metals 

Magnolia Metal Co. 
Wires and Cables 

Asbestos Covered 
American Steel & Wire Co. 
Rockbestos Products Corp. 
Bare Copper 

American Steel & Wire Co. 
Enameled 

Maring Wire Co. 

Fuse 

Chicago: -Jefferson Fuse & 

Elec. Co. 

Insulated 

American Steel & Wire Co. 
Okonite Co. 

Simplex Wire & Cable Co. 
Tubular Woven Fabric Co. 
Magnet 

American Steel & Wire Co. 
Maring Wire Co. 
Rockbestos Prod. Corp. 
Magnet, Enameled 
Rockbestos Prod. Corp. 
Reinforced, Flexible 
American Steel & Wire Co. 
Simplex Wire & Cable Co. 
Tubular Woven Fabric Co. 
Resistance 

General Electric Co. 
— Elec. & Mfg. 


Rope 

Aeteriensl Steel & Wire Co. 

Rubber Covered and 
Weatherproof 

American Steel & Wire Co. 

Okonite Co. 

Rockbestos Prod. Corp. 

Simplex Wire & Cable Co. 

Tubular Woven Fabric Co. 

Steel 

American Steel & Wire Co. 
Underground (Cable) 

American Steel & Wire Co. 

Varnished Cambric 

Okonite Co. 

Welding 

Amarioes Steel & Wire Co. 

Lincoln Electric Co. 
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MAIN 
229 Broadway, 


OFFICE 
NEW YORK 


Offices in principal cities in U. 8. A. and Canada. 


Cuba and Japan. 


INSTRUMENTS 
CIRCUIT BREAKERS 
RELAYS __, 


of all types for all purposes 


Industrial Engineering — Vo0l.86, No.12 








WORKS: 
Bethlehem, Penna. 


Representatives in Australia, 


HOLSUCALEDAGANGASSUEADNODOUNOGNGEOOEGTOAEOUONUOAEQUEOEOOUSUOOUCUSONOOUSQNOLOOUCONSSOSEQUSANQNLAGOUONNCQNSEONOF 


5 

















For rough heavy work—depend upon 
TIREX Portable Cord 


The building of the Delaware River Bridge connecting Philadelphia, Pa., and 
Camden, N. J., was an enormous undertaking. On the basis of previous records, 
TIREX was used on this job and made new ones. 

In spite of being dragged over piles of steel and around sharp corners, exposed 
to rain, snow and sleet and the general abuse incident to construction work on 
steel structures, TIREX did good work. 

TIREX on this class of work eventually wears out, but it lasts so long that it 
proves by far to be the most economical cable that can be purchased. 

Service records of TIREX prove without a doubt that this durable cord guards 
against loss of time, of both men and drills. The cost of maintaining drills, repairs, 
etc., is almost negligible. You should learn about the records TIREX Cord is 
making. Write for full details and prices. 





SIMPLEX WIRE & CABLE @ 


MANUFACTURERS 


201 DEVONSHIRE ST., BOSTON 


BRANCH SALES.OFFICES 


CHICAGO, 564 W. Monroe St. _SAN FRANCISCO, 390 Fourth St. 
NEW YORK, 1328 B’way CLEVELAND, 2019 Union Trust Bldg. 
JACKSONVILLE, 1010 Barnett Nat’] Bank Bldg. 


TIREX PORTABLE CORD 
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A TIREX equipped drill on the Delaware River Bridge Job 
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A New VARNISH to SOLVE old PROBLEMS 


A new varnish compounded as the result of many years of research to effectually 
meet a wide variety. of severe operating conditions better— 


BENOLITE No. 390 


A varnish able to withstand indefinitely the devastating attacks of acids. , Th 
A varnish which combats completely the ravages of moisture and actual immersion. é 
A varnish upon which oil, kerosene and other petroleum products has no deteriorating effect. BENOLITE 
A varnish producing a dielectric surface which may be subjected to the most severe strains. 
In all—a varnish which successfully meets the demand for dielectric strength, moisture, oil COMPANY 
and acid proofness. a 

Further details of this latest development will be supplied you upon request ; Pittsburgh, Pa. 
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REMOTE CONTROLLED U-RE-LITES 


Not until you have actually operated the Remote 
Control U-RE-LITE can you fully realize its un- 
usual beauty of design and simplicity of operation. 
It has all the excellent features of the already famous 
U-RE-LITE, in addition to its ability to be closed 
and opened from any number of remote points. 


Remote Controlled U-RE-LITES are used for the 
starting of A. C. Motors across-the-line from any 
distant point. They possess extremely high ruptur- 
ing capacity—they assure instantaneous opening on 
“shorts”; for overloads, and single-phasing,—they 


give safe, sure, automatic protection (no fuses) at 
all times. They provide absolute safety for even the 
most inexperienced operator. They are non-clos- 
able by motor or hand against an existing overload 
or short circuit. 

For A. C. or D. C. control, as desired, with a wide 
range of control voltage. External handle for 
manual operation. 

U-RE-LITE—the I-T-E Circuit Breaker in the Steel 
Box—is the finest protection available for men, 
motors, minutes and maintenance costs, 


I-T-E CIRCUIT BREAKER COMPANY —19th AND HAMILTON STREETS, PHILADELPHIA 


Birmingham, American-Traders Bask Building; Boston, 201 Devonshire; Buffalo, Ellicott Square Bldg.; Chicago, 333 N. Spy Ave.; Cincinnati, 


Union Trust Bldg.; Cleveland, 1740 E 
Bldg.; Kansas City, Midland Bidg.; Los Angeles, 106 W 
Bank Bldg.; New York, 12 E. 41st. 


12th; Dallas, 1410 ay Bldg.; Denver, Tramway Bldg.; Detroit, Penobscot Bldg.; 
; Minneapolis, Plymouth Bldg.; Montreal, oes St, Catherine; New Orleans, Hibernia 


. 3rd 
; Omaha, Electric Bldg.; Philadel hia, 1505 Race; Pittsburgh, Park Bld 


Duluth, 611 Providence 





; St. Louis, Bank of Commerce Bldg.: 


San Francisco, Russ Bidg.; Seattle, 2518 Western; Toronto, 24 Adela: de, E. ; Vancouver, 500 Beatty Street; Tulsa, coun nts Box 1141. 





U-RE-LITE 
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Type “C” has a two-way switch 
mounted in the cover 




















